Montana-Idaho elk migration and key-use area study Salmon Beaverhead and Bitterroot National Forests by Grkovic, Nicholas
University of Montana 
ScholarWorks at University of Montana 
Graduate Student Theses, Dissertations, & 
Professional Papers Graduate School 
1976 
Montana-Idaho elk migration and key-use area study Salmon 
Beaverhead and Bitterroot National Forests 
Nicholas Grkovic 
The University of Montana 
Follow this and additional works at: https://scholarworks.umt.edu/etd 
Let us know how access to this document benefits you. 
Recommended Citation 
Grkovic, Nicholas, "Montana-Idaho elk migration and key-use area study Salmon Beaverhead and 
Bitterroot National Forests" (1976). Graduate Student Theses, Dissertations, & Professional Papers. 6479. 
https://scholarworks.umt.edu/etd/6479 
This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of 
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an 
authorized administrator of ScholarWorks at University of Montana. For more information, please contact 
scholarworks@mso.umt.edu. 
MONTANA-IDAHO E L K  MIGRATION AND KEY-USE A R E A  STUDY 
SALMON, B E A V E R H E A D , AND B IT T E R R O O T  
NA TION AL F O R E S T S
By
N ic h o la s  G rk o v lc  
B . S . ,  Uni ted  S ta te s  N ava l  A c a d e m y ,  1945 
B. S. , U n i v e r s i t y  of M ontana ,  1973
P r e s e n t e d  in p a r t i a l  f u l f i l lm e n t  of the  r e q u i r e m e n t s  f o r  t h e  d e g r e e  of
M a s t e r  of S c ien c e  
UNIVERSITY O F  MONTANA 
1976
A p p ro v e d  by;
C h a i r m a n ,  B o a r d  of E x a m i n e r s  
/ ;
Do^m, G r a d u a t e  School
JUN 41976
D ate
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
UMl Number: EP37280
All rights reserved
INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,




Published by ProQuest LLC (2013). Copyright in the Dissertation held by the Author.
Microform Edition ©  ProQuest LLC.
All rights reserved. This work is protected against 
unauthorized copying under Title 17, United States Code
uest*
ProQuest LLC.
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 481 06 -1346
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
G r k o v ic ,  N ic h o la s ,  M . S . ,  1976 W ild l i fe  B io lo g y
Mont a n a - I d a h o  E lk  M i g r a t i o n  and  K e y - u s e  A r e a  Study,  Sa lm o n ,  
B e a v e r h e a d ,  a n d  B i t t e r r o o t  N a t io n a l  F o r e s t s  (128 pp.  )
D i r e c t o r ;  B a r t  W. O 'G a r a
T h e  s tu d y  a r e a  w a s  in a 1,500 s q u a r e  m i l e  (2 ,400 s q  km )  a r e a  
of th e  S a lm o n  N a t io n a l  F o r e s t  in Idaho  a n d  a d ja c e n t  p o r t i o n s  of 
th e  B i t t e r r o o t  and  B e a v e r h e a d  N a t io n a l  F o r e s t s  in M on tan a .  E lk  
(C e r v u s  e l a p h u s ) w e r e  t r a p p e d  d u r in g  w i n t e r  1973-74  and  1974-  
75, r a d i o -  o r  r o p e - c o l l a r e d ,  and  e a r - t a g g e d .  M o v e m e n t s  w e r e  
fo l low ed  a e r i a l l y  and  on t h e  g ro u n d  f r o m  F e b r u a r y  1974 un t i l  
D e c e m b e r  1975. M ig r a t io n  r o u t e s  f r o m  Idaho  w i n t e r  r a n g e s  to  
M o n tan a  s u m m e r  r a n g e s  w e r e  lo c a te d  b y  b i o t e l e m e t r y .
S o m e  r a d i o - c o l l a r e d  e lk  f r o m  t h e  Hughes  C r e e k  t r a p  m i g r a t e d  
t o  M ontana  s u m m e r  r a n g e s ,  and  o t h e r s  r e m a i n e d  n e a r  th e  Idaho  
w i n t e r  r a n g e  o r  m o v e d  l o c a l l y  to  h i g h e r  e l e v a t io n s .  R a d i o ­
c o l l a r e d  e lk  f r o m  t h e  W a g o n h a m m e r  t r a p  a l l  m i g r a t e d  to  M ontana  
s u m m e r  r a n g e s .  S p r in g  m i g r a t i o n s ,  t r i g g e r e d  b y  s n o w - m e l t  and  
g r e e n - u p ,  c o m m e n c e d  about  th e  m id d l e  of M ay  and  w e r e  c o m ­
p l e t e  about  m i d - J u n e .  F a l l  m i g r a t i o n s  w e r e  t r i g g e r e d  by  fa l l  
s n o w s t o r m s  and  w e r e  c o m p l e t e d  b y  t h e  f i r s t  w e e k  in D e c e m b e r .  
R e s t i n g  and fee d in g  s i t e s  a lon g  m i g r a t i o n  r o u t e s  and  c a lv in g  and  
r u t t i n g  a r e a s  w e r e  e s t a b l i s h e d  b y  c l u s t e r s  of r a d i o  t r a n s m i t t e r  
l o c a t i o n s .  R a d i o - c o l l a r e d  e lk  m o v e d  to  r o a d l e s s  a r e a s  d u r in g  
h un t in g  s e a s o n s .  R a d io -  and  r o p e - c o l l a r e d  e lk  w e r e  sho t  in 
b o th  s t a t e s .
G r a s s  w i n t e r  r a n g e s  on t h e  s tu d y  a r e a  w e r e  u se d  m o r e  e x t e n ­
s i v e l y  t h e  f i r s t  w i n t e r  th a n  d u r i n g  th e  s e c o n d  w h e n  snow d e p th s  
w e r e  g r e a t e r .  F o r a g e  in and  n e a r  t r e e  c o v e r  w a s  h e a v i ly  u t i ­
l i z e d  th e  s e c o n d  w i n t e r .  W in te r  r a n g e  b o u n d a r i e s  v a r i e d  due  t o  
snow dep th ,  c o v e r ,  s lo p e ,  a s p e c t ,  and  h u m a n  d i s t u r b a n c e .
Habi ta t  t y p e s  w e r e  s a m p l e d  in k e y - u s e  a r e a s  and  a long  
m i g r a t i o n  r o u t e s .  U se  of c l e a r c u t s  w a s  not e s t a b l i s h e d ,  and  
s o m e  r a d i o - c o l l a r e d  e l k - c a t t l e  c o m p e t i t io n  w a s  no ted .
D a ta  f r o m  903 r a d i o  t r a n s m i t t e r  l o c a t i o n s ,  s ig h t in g s  of r a d i o -  
and  r o p e - c o l l a r e d  and  u n m a r k e d  e lk ,  a id e d  b y  r e c o m m e n d a t i o n s  
f r o m  th e  M ontana  c o o p e r a t i v e  e lk - lo g g in g  s t u d i e s  p r o v id e d  i n f o r ­
m a t i o n  f r o m  w h ic h  r e c o m m e n d a t i o n s  w e r e  s u b m i t t e d  f o r  m a n a g e ­
m e n t  of e lk  an d  t i m b e r  h a r v e s t  on th e  s tu d y  a r e a .
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CHAPTER I
INTR O D U CTIO N
L e w is  and  C l a r k  s ig h t e d  e lk  (C e r v u s  e la p h u s  n e l s o n i ) n e a r  
th e  p r e s e n t  c o m m u n i ty  of N o r th f o r k ,  Idaho,  " S e v e r a l  m i l e s  be low  t h e  
co n f lu e n ce  of the  L e m h i  w i th  th e  S a lm o n  R i v e r ,  a  h e r d  of e lk  w a s  s e e n  
a m o n g  th e  p in e s  on th e  m o u n ta i n s i d e .  " ( H o s m e r  1902:430),  T h i s  
could  hav e  o c c u r r e d  n e a r  th e  j u n c t u r e  of W a g o n h a m m e r  C r e e k  and 
t h e  S a lm o n  R i v e r .  A L e w is  and  C l a r k  e x p e d i t io n  m a r k e r  is l o c a te d  
t h e r e  d a te d  25 A ugus t  1805, th e  d a te  l i s t e d  in H o s m e r ' s  e x c e r p t  f r o m  
th e  j o u r n a l s .  E lk  n u m b e r s  r e a c h e d  low l e v e l s  in th e  N o r t h f o r k -  
G ib b o n sv i l l e  a r e a  of Idaho  d u r i n g  th e  e a r l y  1 9 0 0 's ,  a c c o r d i n g  to  lo c a l  
r e s i d e n t s .  Few  e lk  w e r e  s e e n  o r  hun ted  (F .  R o s e ,  p e r s .  c o m m .  ).
E lk  a r e  m o r e  p le n t i fu l  in Idaho  now th a n  at t h e  t u r n  of th e  c e n t u r y  
(H u m b i rd  1975).
In p a r t s  of w e s t e r n  M on tana ,  e lk  n e a r e d  e x t in c t io n  a t  th e  
t u r n  of th e  c e n t u r y ,  s u r v i v i n g  in a r e a s  a r o u n d  Y e l lo w s to n e  N a t io n a l  
P a r k ,  a lo n g  th e  C o n t in e n ta l  D iv ide ,  and  in  a few i s o l a t e d  m o u n ta in  
a r e a s  (R ognrud  and  J a n s o n  1971). E lk  f r o m  Y e l lo w s to n e  N a t io n a l  
P a r k  w e r e  t r a n s p l a n t e d  n e a r  D iv ide ,  M on tana ,  in 1912 (D. E .  J o n e s ,  
p e r s .  c o m m .  ). In th e  e a r l y  1 9 3 0 's ,  f ive  t r u c k l o a d s  of e lk  f r o m
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Y e l lo w s to n e  P a r k  w e r e  t r a n s p l a n t e d  in th e  P a n t h e r  C r e e k  a r e a ,  now 
Idaho  M a n a g e m e n t  Unit 28 (P .  R o s e ,  p e r s .  c o m m . ) .  M r .  F r e d  R o s e  
w a s  one of the  t r u c k e r s  th a t  h a u le d  t h e  e lk  to  P a n t h e r  C r e e k .  L o c a l  
and  m i g r a t i n g  a n i m a l s  in th e  s tu d y  a r e a  m a y  b e  d e s c e n d e n t s  of t h o s e  
t r a n s p l a n t e d  f r o m  Y e l lo w s to n e  P a r k .
An a s s u m p t i o n  th a t  p r e c e d e d  t h i s  s t u d y  w a s  th a t  e lk  w i n t e r  in 
t h e  S a lm on  N a t io n a l  F o r e s t  of Idaho  and  s u m m e r  in th e  B e a v e r h e a d  
and  B i t t e r r o o t  N a t io n a l  F o r e s t s  of M ontana  (F ig .  1). E lk  c o n c e n t r a t e  
on w i n t e r  r a n g e s  n e a r  N o r t h f o r k ,  Idaho.  F o r  m a n y  y e a r s ,  l o c a l  
r e s i d e n t s  r e p o r t e d  tha t  t h o s e  e lk  s u m m e r e d  in M ontana .  P e r s o n n e l  
of th e  Idaho  and  M ontana  F i s h  and G a m e  d e p a r t m e n t s  and  U .S .  F o r e s t  
S e r v i c e  s u s p e c t e d  t h o s e  r e p o r t s  w e r e  c o r r e c t .  H o w ev e r ,  s p e c i f i c  
m i g r a t i o n  r o u t e s  w i th  a s s o c i a t e d  c a lv in g ,  r u t t in g ,  fee d in g ,  and  r e s t i n g  
a r e a s  w e r e  not  c o m p l e t e ly  d o c u m e n te d  (Anon. 1975b). Unti l  r e c e n t l y ,  
t h o s e  p o r t i o n s  of th e  S a lm o n ,  B i t t e r r o o t ,  and  B e a v e r h e a d  N a t io n a l  
F o r e s t s  a long  t h e  I d a h o - M o n ta n a  b o r d e r  w e r e  r e l a t i v e l y  undeve lop ed .  
L ogg ing  is  now s c h e d u l e d ,  a n d  a l t e r a t i o n s  of th e  e x i s t i n g  e n v i r o n m e n t  
s e e m  in e v i t a b le  (Anon. 1974a).  W h i le  h a r v e s t i n g  of t i m b e r  m a y  
p o s s i b l y  bene f i t  g a m e ,  p r o d u c i n g  s h r u b b y  v e g e t a t i o n  f o r  food (R ognrud  
and  J a n s o n  1971), r e c e n t  s t u d i e s  in M ontana  in d ic a t e  th a t  e lk  av o id  
a r e a s  of i n t e n s e  a c t i v i t y  (Lyon  1974, Z ah n  1974). L ogg ing  r o a d s  
e x te n d  t h e  a c t i v i t i e s  w h ic h  d i s t u r b  e lk .  L y on  (1 97 4 :v -v i )  s t a t e d  th a t  
t h e r e  w a s  a f a i r l y  s t r o n g  a v o id a n c e  of s i t e s  w i th in  0 . 2 5  m i l e  ( 0 ,4  km)
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of r o a d s .
R e s o u r c e  m a n a g e r s  of t h e  S a lm o n ,  B i t t e r r o o t ,  and  
B e a v e r h e a d  N a t io n a l  F o r e s t s  and  th e  Idaho  and  M o ntana  F i s h  and 
G a m e  d e p a r t m e n t s  d e c id e d  th a t  s p e c i f i c  i n f o r m a t i o n  on m i g r a t o r y  
r o u t e s  and  k e y - u s e  a r e a s  w a s  n e e d e d  f o r  p lan n in g  p u r p o s e s .  T h o s e  
m a n a g e r s  fel t  t h a t ,  u n l e s s  p r o p e r l y  p la n n e d ,  logg ing  and  r o a d s  would  
a d v e r s e l y  a f fec t  t h e  b i - s t a t e  h e r d .  D u r in g  s u m m e r  1973, t h e y  m e t  
w i th  r e p r e s e n t a t i v e s  of th e  M o n tan a  C o o p e r a t iv e  W ild l i fe  R e s e a r c h  
Unit and p lan n e d  t h i s  s tu d y .  S p e c i f ic  o b j e c t i v e s  w e r e  to;
1) d e t e r m i n e  m i g r a t i o n  r o u t e s  t o  and  f r o m  t r a d i t i o n a l  w i n t e r  
r a n g e s ;
2) l o c a t e  p r e f e r r e d  f e e d in g  and  r e s t i n g  s i t e s  a lon g  th e  
m i g r a t i o n  r o u t e s ;
3) expand  th e  p r e s e n t  kn ow ledg e  of k ey  a r e a s  s u c h  a s  w i n t e r  
and  s u m m e r  r a n g e s ,  and  c a lv in g  and  r u t t i n g  a r e a s  
i m p o r t a n t  t o  e lk  m a n a g e m e n t ;  and
4) r e l a t e  kn ow ledg e  g a in e d  c o n c e r n i n g  m i g r a t i o n  r o u t e s  and  
key  a r e a s  to  p o t e n t i a l  t i m b e r  h a r v e s t  and r o a d  c o n s t r u c ­
t io n  u s in g  p r e s e n t  M on tana  s t u d i e s  f o r  c o m p a r i s o n .
A s y s t e m  w a s  n e e d e d  f o r  d e t e r m i n i n g  e x te n s iv e  m i g r a t o r y  
r o u t e s  and  a s s o c i a t e d  k e y - u s e  a r e a s .  V a r i o u s  m a r k i n g  s y s t e m s  w e r e  
u s e d  in t h e  p a s t  to  d e t e r m i n e  m o v e m e n t s  of e lk .  M e ta l  e a r  t a g s  and 
h u n t e r  r e p o r t  c a r d s  w e r e  u se d  in s t u d i e s  of th e  G a l l a t i n  h e r d  in
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
M on tan a  { B razd a  1953). H o w e v e r ,  t h i s  p r o v i d e d  i n f o r m a t i o n  on 
a n i m a l s  p r i m a r i l y  d u r i n g  h u n t ing  s e a s o n s ,  and  h u n t e r s  did not a lw a y s  
know e x a c t ly  w h e r e  t h e y  m a d e  k i l l s .  I n f o r m a t io n  g a in e d  in t h i s  
m a n n e r  w a s  a l s o  l i m i t e d  u n l e s s  l a r g e  n u m b e r s  of m a r k e d  a n i m a l s  
w e r e  k i l l e d  and  th e  s tu d y  c o n t inu ed  o v e r  a long t i m e  sp a n .  C r a i g h e a d  
et a l .  (1972) m a r k e d  1,507 e lk  w i th  r o p e  c o l l a r s  a n d  w e r e  s u c c e s s f u l  
in d e t e r m i n i n g  m i g r a t o r y  r o u t e s  of e lk  in Y e l lo w s to n e  P a r k .  O t h e r  
r e c e n t  s t u d i e s  a l s o  e m p lo y e d  in d iv id u a l ly  r e c o g n i z a b l e  c o l l a r s  to  
fol low e lk  m o v e m e n t s  ( S im m o n s  1974, Z a h n  1974).  L ong  m i g r a t i o n s  
a r e  of ten  m a d e  d u r i n g  s h o r t  p e r i o d s  of t i m e  o v e r  ro u g h  t e r r a i n .  Such 
m o v e m e n t s  a r e  d i f f icu l t  o r  i m p o s s i b l e  t o  fol low b y  v i s u a l  s y s t e m s  but 
c a n  b e  fo l low ed  u s in g  a i r c r a f t  and  r a d i o  t r a n s m i t t e r s  p l a c e d  on 
a n i m a l s .  P o r t i o n s  of p o p u la t io n s  w h ic h  r e m a i n  in l o c a l  a r e a s  o r  
m i g r a t e  c an  a l s o  b e  d e t e r m i n e d .
R a d i o t e l e m e t r y  a s  w e l l  a s  v i s u a l  m a r k i n g s  w e r e  s u c c e s s f u l l y  
u s e d  d u r in g  r e c e n t  M on tana  s t u d i e s  of e lk - lo g g in g  r e l a t i o n s h i p s  (R e am  
et a l .  1971,  1972, 1974). I u se d  a s i m i l a r  s y s t e m  f r o m  J a n u a r y  1974 
t o  D e c e m b e r  1975,  t o  i n v e s t i g a t e  th e  m i g r a t o r y  r o u t e s  and a s s o c i a t e d  
k e y - u s e  a r e a s  of e lk  t o  a id  in b e t t e r  m a n a g e m e n t .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
C H A P T E R  II 
D E S C R IP T IO N  O F  T H E  STUDY AR EA
L o c a t io n
T h e  s tu d y  a r e a  l i e s  in the  s t a t e s  of Idaho  and  M ontana .  U .S .  
H ighway 93 a p p r o x i m a t e l y  d iv id e s  th e  a r e a  of 1,500 s q u a r e  m i l e s  
(2,400 s q  km) in to  e a s t  and  w e s t  h a lv e s .  N o r th f o r k ,  Idaho,  is  a t  th e  
s o u t h e r n  e x t r e m i t y .  U. S. H ighway 93 r u n s  n o r t h  f r o m  t h e r e ,  a long  
t h e  N o r th  F o r k  of th e  S a lm o n  R i v e r  to  L o s t  T r a i l  P a s s ,  t h e n  down 
C a m p  C r e e k  t o  Sula  R a n g e r  S ta t ion ,  a p p r o x i m a t e l y  th e  n o r t h e r n  
e x t r e m i t y .  T h e  B i t t e r r o o t  M oun ta ins  c o m p r i s e  th e  w e s t e r n  p o r t io n ,  
w h i l e  t h e  C o n t in e n ta l  D iv ide  ( B e a v e r h e a d  M ou n ta in s )  t r a v e r s e s  th e  
e a s t e r n  p o r t io n  (F ig .  1).
In th e  ro u g h  m o u n ta in o u s  t e r r a i n ,  co n fu s io n  in  o r i e n t a t i o n  
c a n  be  a v o ided  b y  d e t e r m i n i n g  th e  d i r e c t i o n  of w a t e r  flow. All  
s t r e a m s  in  t h e  s tu d y  a r e a  e a s t  of th e  C o n t in e n ta l  D iv ide  flow into  th e  
B ig  Hole R i v e r  and  on to  th e  Gulf  of M ex ico .  A l l  p o r t io n s  of t h e  
s tu d y  a r e a  in Idaho  d r a i n  in to  th e  S a lm o n  R i v e r  and  th e n c e  w e s t  to  th e  
P a c i f i c  O c ea n .  S t r e a m s  w e s t  of th e  C o n t in e n ta l  D iv ide  in M ontana  
f low in to  th e  B i t t e r r o o t  s y s t e m ,  t h e n c e  n o r t h  f o r  m a n y  m i l e s  b e f o r e  
t u r n i n g  w e s t  t o  t h e  P a c i f i c .
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F i g .  1. M ap  of  t h e  s t u d y  a r e a .
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In M ontana ,  th e  a r e a  w e s t  of L o s t  T r a i l  P a s s  to  P a i n t e d  
R o c k s  L a k e  and  n o r t h  i s  a  p o r t i o n  of th e  B i t t e r r o o t  N a t io n a l  F o r e s t .  
T h e  a d jo in in g  a r e a  t o  t h e  e a s t  is  m a n a g e d  b y  t h e  B e a v e r h e a d  N a t io n a l  
F o r e s t .  T h a t  p a r t  of th e  s tu d y  a r e a  t o  t h e  so u th ,  in Idaho,  l i e s  in  th e  
S a lm o n  N a t io n a l  F o r e s t .
L an d  U se
L ogging  o p e r a t i o n s  h a v e  b e e n  co n d u c ted  s i n c e  b e f o r e  t h e  t u r n  
of th e  c e n t u r y  in  th e  m o r e  a c c e s s i b l e  p o r t i o n s  of t h e  s tu d y  a r e a .  
C u r r e n t  logging  o p e r a t i o n s  p r o v i d e  wood p r o d u c t s  f o r  th e  w o r ld  
m a r k e t  and  e m p lo y m e n t  f o r  l o c a l  r e s i d e n t s .  P l a n n in g ,  u n d e r  e x i s t in g  
c o n s t r a i n t s ,  c o n t in u es  f o r  f u t u r e  logg ing .  At th e  p r e s e n t  t i m e ,  
logg ing  i s  th e  p r i m a r y  e c o n o m ic  u s e  of th e  t h r e e  f o r e s t s .
O u t f i t t e r s  and  p a c k e r s  d e r i v e  i n c o m e  f r o m  hun t ing  d u r in g  
f a l l  s e a s o n s  and f r o m  s u m m e r  b o a t in g  on t h e  S a lm o n  R i v e r .  Som e 
r e c r e a t i o n a l  i n c o m e  is d e r i v e d  f r o m  t o u r i s t s ,  c a m p e r s ,  and b a c k ­
p a c k e r s  w ho  f r e q u e n t  t h e  a r e a  m o s t l y  d u r in g  t h e  s u m m e r  m o n th s .  An 
u n d e t e r m i n e d  i n c o m e  is  d e r i v e d  e a c h  y e a r  f r o m  r e s i d e n t  and  n o n ­
r e s i d e n t  h u n t e r s .  T h i s  i n c o m e  p r o b a b l y  p r o v i d e s  an  e c o n o m ic  im p a c t  
s e c o n d  only  t o  th e  logg ing  in d u s t r y .  A p p r o x i m a t e l y  3 ,500 h u n t e r s  a r e  
c h e c k e d  a n n u a l ly  at the  C a r m e n  C r e e k  C h e c k in g  S ta t ion  n e a r  S a lm on ,  
Idaho.  M ost  of t h o s e  h u n t e r s  hunt in  Uni ts  21 and 21A w h ic h  c o m p r i s e  
a  good p o r t i o n  of th e  Idaho  s i d e  of th e  s tu d y  a r e a  (Anon. 1973).  T h e
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M o n ta n a  s id e  of th e  s tu d y  a r e a  a c c o m m o d a t e s  a p p r o x i m a t e l y  1,500 
h u n t e r s  a n n u a l ly  (J .  F i r e b a u g h ,  p e r s .  c o m m .  ).
M ining is  p r e s e n t l y  of l i t t l e  i m p o r t a n c e  a l th o u g h  t h e r e  i s  
c on t in u ing  m i n e r a l  e x p lo r a t i o n  in th e  d r a i n a g e s  of W a g o n h a m m e r  and 
D i tc h  c r e e k s .  I n t e n s e  p l a c e r  m in in g  o p e r a t i o n s  o c c u r r e d  d u r in g  th e  
f i r s t  q u a r t e r  of the  20 th  c e n t u r y  and  e a r l i e r  a lo n g  t h e  N o r th  F o r k  of 
th e  S a lm o n  R i v e r  n e a r  G ib b o n sv i l le ,  Idaho,  and  in bo th  Hughes  C r e e k  
a n d  Sheep C r e e k .  T h e s e  m in i n g  o p e r a t io n s  p la y e d  a n  i m p o r t a n t  p a r t  
in th e  e c o n o m ic  h i s t o r y  of th e  a r e a .  T h e r e  i s  a l s o  a m p l e  e v id e n c e  of 
a d d i t i o n a l  e a r l y  m i n e r a l  e x p lo r a t i o n s  in th e  M on tana  p o r t i o n  of th e  
s tu d y  a r e a .
C a t t l e  g r a z i n g  i s  of i m p o r t a n c e ,  e s p e c i a l l y  in the  B ig  Hole 
V a l l e y  of M ontana .  P o r t i o n s  of th e  e lk  w i n t e r  r a n g e  in B u r n s  B a s i n  
on t h e  S a lm o n  N a t io n a l  F o r e s t  i s  u se d  f o r  c a t t l e  g r a z i n g  on a  r e s t -  
r o t a t i o n  b a s i s .  O t h e r  p o r t i o n s  of th e  s tu d y  a r e a  a r e  not e x te n s iv e ly  
g r a z e d  b y  c a t t l e  due  t o  ro u g h  t e r r a i n .  R a n c h in g  e f f o r t s  ( m o s t ly  
conf ined  to  a r e a s  a lon g  U .S .  H ighway 93) a r e  co nd u c ted  on a 
s u b s i s t e n c e  b a s i s .
C o m p a r i s o n s  of r e c r e a t i o n a l  i n c o m e  to  in c o m e  d e r i v e d  f r o m  
th e  t i m b e r  i n d u s t r y ,  o r  to  g r a z i n g  o r  o t h e r  a g r i c u l t u r a l  i n c o m e  h a v e  
not b e e n  m a d e .  H o w e v e r ,  a l l  a r e  i m p o r t a n t  m a n a g e m e n t  c o n s i d e r ­
a t i o n s  in  a n  a r e a  w h e r e  a p p r o x i m a t e l y  n i n e - t e n t h s  of th e  l a n d  is  in 
f e d e r a l  o w n e r s h ip .
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G e o lo g y
T h e  R o c k y  M o u n ta in s  w e r e  f i r s t  up l i f ted  d u r in g  t h e  
C r e t a c e o u s  P e r i o d  about  100 m i l l i o n  y e a r s  a g o  in what  i s  known as  
th e  L a r a m i d e  R e v o lu t io n .  S o m e  m o u n ta in  b u i ld in g  a c t iv i t y  c o n t in u e s  
t o  the  p r e s e n t .  In th e  s tu d y  a r e a ,  m o s t  r o c k s  a r e  a l t e r e d  s a n d s t o n e s ,  
s h a l e s ,  and  a few l i m e s t o n e s  of t h e  B e l t i a n  S y s t e m  d e p o s i t e d  o v e r  
600 m i l l i o n  y e a r s  a g o  in a m a r i n e  e n v i r o n m e n t .  A l a r g e  m a s s  of 
g r a n i t i c  i n t r u s i v e  r o c k ,  one of the  s e g m e n t s  of th e  Idaho  Bat hoi  it h and  
an  event  of th e  L a r a m i d e  R ev o lu t io n ,  is  in c o n ta c t  w i th  the  s e d i m e n t s  
( A n d e r s o n  1959).
D u r in g  P l e i s t o c e n e  t i m e s ,  th e  h i g h e r  m o u n ta in s  w e r e  
s c u l p t u r e d  by  g la c ia t io n .  C i r q u e s ,  t a r n s ,  and  h o r n s  w e r e  f o r m e d ,  
and  th e  d e b r i s  t r a n s p o r t e d  by  t h e  g l a c i e r s  r e m a i n s  in t h e  f o r m  of 
t e r m i n a l  and l a t e r a l  m o r a i n e s .  T h e s e  c h a r a c t e r i s t i c s  a r e  e s p e c i a l l y  
p r o n o u n c e d  in th e  B ig  Hole V a l le y ,  e a s t  of th e  C o n t in e n ta l  D iv ide  in 
M ontana ;  th e  c i r q u e s ,  m o r a i n e s ,  e tc .  , p r o v i d e  l a r g e  c a tc h m e n t  
a r e a s  f o r  snow. T h e  s t e e p  s c a r p - l i k e  w e s t  s id e  of th e  m o u n ta in  
r a n g e  in Idaho  is  c h a r a c t e r i z e d  by  m u c h  s m a l l e r  c a t c h m e n t  a r e a s .
T h e  g l a c i e r s  w e s t  of th e  C o n t in e n ta l  D iv ide  w e r e  s m a l l e r ,  and  l e s s  
m a t e r i a l  w a s  t r a n s p o r t e d  t h a n  on t h e  e a s t  s i d e .  T h e  m o u n ta in s  a r e  
now u n d e rg o in g  s t r e a m  e r o s i o n  of b e d r o c k ,  so i l ,  and t h e  r e m a i n i n g  
g l a c i a l  d e b r i s  (A n d e r s o n  1959).
So i ls  of th e  a r e a  h a v e  a  n a r r o w  r a n g e  in f o r m  and s t r u c t u r e
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due  t o  a you th fu l  s t a g e  of d e v e lo p m e n t .  T h e s e  s o i l s  h av e  w e a k  
p r o f i l e s  w i th  h o m o g e n e o u s  h o r i z o n s  d i f f e r i n g  only  in dep th ,  t e x t u r e ,  
and  s t o n i n e s s .  So i ls  f r o m  g r a n i t i c  r o c k s  of the  Idaho  B a th o l i th  a r e  
c o a r s e l y  t e x t u r e d  w h i le  t h o s e  f r o m  v o l c a n i c  and  s e d i m e n t a r y  r o c k s  
a r e  m e d i u m  t o  m o d e r a t e l y  f ine .  South and  w e s t  s l o p e s  and s t e e p  
s l o p e s  h a v e  s o i l s  th a t  a r e  m o r e  sh a l lo w  th a n  t h o s e  f ac in g  n o r t h w e s t  o r  
s o i l s  on g e n t le  s l o p e s .  T h e r e  a r e  no a r e a s  of h igh ly  p r o d u c t i v e  s o i l s .
P h y s i o g r a p h y
T h e  s tu d y  a r e a  is  d iv id ed  in to  q u a d r a n t s  f o r  d e s c r i p t i v e  
p u r p o s e s  on a n  a p p r o x i m a t e  n o r t h - s o u t h  a x i s  b y  U. S. H ighway 93, 
w i th  t h e  e a s t - w e s t  a x is  on t h e  C o n t in e n ta l  D iv ide  and  th e  Idaho-  
M ont an a  b o r d e r  (F ig .  1). T h e  C o n t in e n ta l  D iv ide  f r o m  C h ie f  J o s e p h  
P a s s  to  th e  s o u th e a s t  ( Id ah o -M o n ta n a  b o r d e r ) ,  is ro u g h  and  p r e ­
c ip i to u s .
Sheep M oun ta in  (9,858 ft; 3,005 m )  and  P y r a m i d  P e a k  
(9,616 ft; 2,931 m ) ,  t h r o u g h  n a m e ,  c o n to u r ,  and e le v a t io n ,  e s t a b l i s h  
th e  c h a r a c t e r  of th e  s o u t h e a s t  q u a d r a n t .  O t h e r  p r i n c i p a l  m o u n ta in  
p e a k s  a r e :  A n d e r s o n  (8,039 ft; 2 ,450 m);  M o r g a n  (8,308 ft; 2,532 m); 
E a g l e  (8,02 5 ft; 2 ,446  m);  and  S te in  (8,555 ft; 2, 977 m ) .  C an yo n s  and  
r i d g e s  a r e  o r i e n t e d  to  th e  so u th w e s t ;  c r e e k s  d r a i n  into  th e  N o r t h  F o r k  
of th e  S a lm o n  R i v e r  o r  in to  th e  S a lm o n  R i v e r  p r o p e r .  T h e  l i t t l e  
c o m m u n i t y  of N o r th f o r k ,  Idaho  (3,600 ft; 1 ,097 m ) ,  m a r k s  a s o u t h e r n
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edge  of th e  s tu d y  a r e a .  At th i s  po in t ,  th e  S a lm o n  R i v e r  f lows w e s t  
in to  th e  Idaho  P r i m i t i v e  A r e a .  N o r th  s lo p e s  a r e  t i m b e r e d ;  at  l o w e r  
e l e v a t i o n s ,  so u th  and  so u th w e s t  s l o p e s  a r e  open  b u n c h g r a s s .  T h e s e  
s l o p e s  ( e s p e c i a l ly  t h o s e  n e a r  B ig  a n d  L i t t l e  S i l v e r l e a d  c r e e k s ,  and 
B u r n s  B a s i n  w i th  n e a r b y  r i d g e s )  p r o v i d e  w i n t e r  r a n g e  f o r  elk .
P r i n c i p a l  m o u n ta in  p e a k s  in t h e  s o u th w e s t  q u a d ra n t  a r e  A l lan  
(9,154 ft; 2 ,790 m )  and R o c k y  M oun ta in  (8,640 ft; 2 ,634  m ) .  A l lan  
L a k e ,  of g l a c i a l  o r ig in ,  is  p r e s e n t  in t h i s  s e c t i o n .  Most  n o r t h  s lo p e s  
a r e  h e a v i ly  t i m b e r e d ,  but  s o m e  r o c k y ,  p r e c i p i t o u s  a r e a s  ex is t .  
C anyons  and d r a i n a g e s  a r e  p r i n c i p a l l y  o r i e n t e d  t o  t h e  so u th e a s t  f r o m  
th e  Id a h o -M o n ta n a  b o r d e r .  T h e  N o r th  F o r k  of th e  S a lm o n  R i v e r  i s  th e  
c o l l e c t in g  s t r e a m  f o r  t h e s e  w a t e r s .  G r a n i t e  M o u n ta in  and the  n e a r b y  
R a n s a c k  M ead ow s  a r e a ,  e a s t ,  s o u t h e a s t ,  a n d  s o u th  s lo p e s  of Hughes  
a n d  Hull  c r e e k s ,  p lu s  o t h e r  l o w e r  e l e v a t io n a l  s l o p e s  in th i s  q u a d r a n t  
p r o v i d e  e lk  w i n t e r  r a n g e .
L o s t  T r a i l  P a s s  (7,014 ft; 2 ,138 m )  a n d  Sadd le  M ounta in  
(8,482 ft; 2 ,585 m )  a r e  e l e v a t i o n a l  f e a t u r e s  of the  n o r th w e s t  q u a d r a n t .  
P r i n c i p a l  d r a i n a g e s  a r e  O v e r w h ic h  and  H ughes  c r e e k s  (two Hughes  
c r e e k s ,  s e e  F ig .  1) w h ic h  flow so u th w e s t  to  t h e  W es t  F o r k  of the  
B i t t e r r o o t  R i v e r .  N o r th  s l o p e s  a r e  t i m b e r e d  w i th  s o m e  so u th  and  
s o u t h e a s t  s l o p e s  of open  b u n c h g r a s s e s  and  o t h e r  g r a s s l i k e  v e g e ta t io n .  
H e a d s  of t h e s e  d r a i n a g e s ,  s e e p s ,  w e t  m e a d o w s ,  and  coo l  n o r t h  s l o p e s  
p r o v i d e  s u m m e r  r a n g e  f o r  elk.
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In th e  n o r t h e a s t  q u a d r a n t ,  t h e  C o n t in e n ta l  D iv ide  b r a n c h e s  to  
t h e  n o r t h e a s t  and  s o u t h e a s t  f r o m  C h ie f  J o s e p h  P a s s .  T h e  t e r r a i n  is  
r e l a t i v e l y  g e n t l e  c o m p a r e d  w i th  o t h e r  s e c t i o n s  of th e  s tu d y  a r e a .
M ay,  S te v en so n ,  B u t l e r ,  and  R uby  c r e e k s  a r e  p r i n c i p a l  d r a i n a g e s .  
T h i c k  s t a n d s  of lo d g ep o le  p in e  (P i n u s  c o n t o r t a ) e x te n d  t o  th e  B ig  Hole 
V a l le y .  I s a a c  M eado w s ,  Y ank  S w am p  (6,200 ft; 1 ,889 m ) ,  and  th e  
w e s t e r n  edge  of th e  B ig  Hole  V a l l e y  e s t a b l i s h  a n  e a s t e r n  b o u n d a ry .  
S u m m e r  r a n g e  f o r  e lk  and few r o a d s  c h a r a c t e r i z e  t h i s  s e c t io n .
M o r a i n e s ,  c a n y o n s ,  h igh  m o u n ta in  l a k e s ,  and h e a v i ly  
t i m b e r e d  a r e a s  a r e  d e s c r i p t i v e  of th e  M ontana  s i d e  of th e  C o n t in e n ta l  
D iv ide ,  L o d g e p o le  p in e  and su b a lp in e  f i r  (A b ie s  l a s i o c a r p a ) a r e  
d o m in a n t  t r e e  s p e c i e s .  E lk  s u m m e r  r a n g e  is an  i m p o r t a n t  f e a t u r e  of 
t h i s  p o r t io n .
A c c e s s
A c c e s s  h a s  b e e n  d e v e lo p e d  o v e r  m a n y  y e a r s  by  t r a i l s ,  j e e p  
t r a i l s ,  an d  r o a d s  th a t  w e r e  i n i t i a l l y  u s e d  to  s e r v i c e  lookout  t o w e r s  o r  
f o r  logg ing  and m in in g  p u r p o s e s .  S om e  r o a d s  w e r e  d e v e lo p ed  l a t e r  
f o r  r e c r e a t i o n a l  u se .
W e s t e r n  ha l f  of s t u d y  a r e a . In t h e  G r a n i t e  M oun ta in  a r e a ,  a 
loop  r o a d  p r o v i d e s  a c c e s s  c o m m e n c i n g  at U .S .  H ighway 93, up th e  
H u gh es  C r e e k  d r a i n a g e  f o r  a p p r o x i m a t e l y  4 m i l e s ,  t h e n c e  n o r t h  t o  
G r a n i t e  M oun ta in  L o ok o u t ,  con t in u ing  e a s t  down th e  V o t l e r  C r e e k
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d r a i n a g e  t o  U .S .  Highway 93. A logg ing  r o a d  p e n e t r a t e s  f r o m  th e  
H ughes  C r e e k  a c c e s s  t o  th e  H um bug  R id g e  c l e a r c u t s .  N u m e r o u s  s id e  
logg ing  a c c e s s e s  (m any  c lo s e d )  a r e  p r e s e n t  in Humbug and V o t l e r  
c r e e k  d r a i n a g e s .  R a n s a c k  M e ad o w s ,  and V in e y a r d ,  Jo h n s o n ,  and 
F r i e d o r f  g u lc h e s .  A n o t h e r  loop r o a d  e x i s t s  f r o m  th e  T w in  C r e e k  
R e c r e a t i o n  A r e a  a c c e s s  f r o m  U .S .  H ighway 93 so u th  on th e  w e s t e r n  
s id e  of U .S .  H ighway 93 and  t e r m i n a t i n g  on t h i s  h ighw ay  n e a r  
G ib b o n sv i l le ,  Idaho.
T h e  n o r t h  p o r t i o n  of th e  w e s t e r n  h a l f  is  r o a d l e s s  at  h ig h e r  
e l e v a t io n s ,  a l th o u g h  a r o a d  t o  t h e  now d i s m a n t l e d  Sadd le  M ounta in  
Lookout  p r o v i d e s  e a s t e r n  a c c e s s  f r o m  L o s t  T r a i l  P a s s  on U .S .  
Highway 93. In M on tan a ,  r o a d s  d e a d - e n d  a p p r o x i m a t e l y  h a l fw ay  to  
th e  h e a d s  of H ughes  and O v e r w h i c h  c r e e k s  f r o m  th e  coun ty  r o a d  a long  
t h e  W es t  F o r k  of the  B i t t e r r o o t  R i v e r  n e a r  P a i n t e d  R o c k s  L a k e ,  p r o ­
v id in g  a w e s t e r n  a p p r o a c h .  L ogg ing  r o a d s  a r e  ev iden t  in t h e  Sadd le  
M oun ta in  b u r n  and  t h e  C a m p  C r e e k  d r a i n a g e .
B eg inn ing  n e a r  L o s t  T r a i l  P a s s  Ski R e s o r t  on U .S .  H ighway 
93, t h e  Divide  T r a i l  fo l low s  an  e l e v a t io n a l  c o n to u r  f r o m  8,000 t o  
9,000 ft (2,438 t o  2 ,743 m )  a lo n g  th e  Id a h o - M o n ta n a  b o r d e r  f o r  m a n y  
m i l e s  t o  th e  s o u th w e s t .  O t h e r  U, S. F o r e s t  S e r v i c e  t r a i l s  jo in  the  
D iv ide  T r a i l  f r o m  Idaho  v ia  th e  H ughes  and  T w in  c r e e k s  d r a i n a g e s .  
M any  o t h e r  t r a i l s  a r e  ev iden t  in t h e  M on tan a  p o r t i o n  s t a r t i n g  n e a r  
Sadd le  M oun ta in  and t r a v e r s i n g  th e  h e a d w a t e r s  r e g i o n  of P o r c u p i n e ,
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C o l t e r ,  S h ie ld s ,  O v e r w h ic h ,  and  H ughes  c r e e k s ,  and  th e  W es t  F o r k  
of C a m p  C r e e k .
E a s t e r n  h a l f  of s t u d y  a r e a . T h i s  p o r t i o n  is  a l s o  c h a r a c t e r ­
i z e d  by  m a n y  t r a i l s ,  j e e p  t r a i l s ,  logg ing  r o a d s ,  a  s t a t e  h ighway,  and  
coun ty  r o a d  a c c e s s e s .
In Idaho,  an  a c c e s s  r o a d  e x i s t s  f r o m  U. S. Highway 93 e a s t  t o  
t h e  u nd e v e lo p ed  c a m p g r o u n d  a lon g  Sheep  C r e e k .  S te in  Gulch  a c c e s s  
e x i s t s  f r o m  t h i s  r o a d  on in to  t h e  B ig  and  L i t t l e  S i l v e r l e a d s  d r a i n a g e s  
w h e r e  a  new logg ing  r o a d  w a s  c o n s t r u c t e d  in 1975. M any  s id e  logg ing  
a c c e s s e s  in  th e  S te in  G u lch  a r e a  a r e  now c lo s e d .  A loop  r o a d  l e a d s  
up t h e  L ic k  C r e e k  d r a i n a g e  f r o m  U. S. H ighway 93 o v e r  M o rg a n  
M ounta in  and j o in s  t h e  B ig  Hole  V a l l e y - G i b b o n s v i l l e ,  Idaho ,  s e c o n d a r y  
r o a d  at  B ig  Hole P a s s  (7,243 ft; 2 ,208 m ) .  T h i s  s e c o n d a r y  r o a d  
b e c o m e s  i m p a s s a b l e  t o  f o u r - w h e e l - d r i v e  v e h i c l e s  w i th  th e  heavy  
sn o w s  of f a l l  and w i n t e r .  It r e m a i n s  c lo s e d  un t i l  c o m p le t io n  of sn o w -  
m e l t  about  the  t h i r d  w e e k  of J u n e .
In th e  M on tana  p o r t io n  of t h i s  h a l f  of the  s tu d y  a r e a ,  logg ing  
r o a d s  a r e  p r e s e n t  in t h e  a r e a  f r o m  Gibbons P a s s  t o  C h ie f  J o s e p h  P a s s .  
A long  t h e  C o n t in e n ta l  D iv ide ,  t h e  A n d e r s o n  M oun ta in  r o a d  p r o v i d e s  
a c c e s s  t o  th e  A n d e r s o n  M o u n ta in  Lookout  s i t e  f r o m  M ontana  H ighway 
43 a t  C h ie f  J o s e p h  P a s s .  L o gg ing  r o a d s  n e a r  th e  d o w n s t r e a m  p o r t i o n  
of B u t l e r  C r e e k ,  in th e  Sawpit  d r a i n a g e ,  a lo n g  Ruby, L i t t l e  M o o s e h o r n ,
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a n d  B ig  M o o s e h o r n  c r e e k s  e x is t  f r o m  t h e  F o o t h i l l s  R oad  a c c e s s  to  
M o n tan a  Highway  43.
In M ontana ,  U .S .  F o r e s t  S e r v i c e  t r a i l s  up th e  Ruby and 
B u t l e r  c r e e k  d r a i n a g e s  f r o m  th e  B ig  Hole  P a s s  and  F o o t h i l l s  Road 
a c c e s s e s ,  r e s p e c t i v e l y ,  j o in  at t h e  h e a d s  of t h e s e  c r e e k s  and t e r m i n a t e  
a t  t h e  m o u th  of M ay  C r e e k  on M o ntana  H ighw ay  43.  A n o th e r  t r a i l  
fo l low s  th e  C o n t in e n ta l  D iv ide  f r o m  A n d e r s o n  M oun ta in  to  Big Hole 
P a s s .  In t h i s  v i c in i ty  of Idaho,  U .S .  F o r e s t  S e r v i c e  t r a i l s  j o in  t h e  
t r a i l  a long  th e  C o n t in e n ta l  D iv ide  f r o m  th e  G ib b o n sv i l le ,  Idaho,  Big 
Hole P a s s  a c c e s s  r o a d  a lo ng  th e  P i e r c e  C r e e k ,  A n d e r s o n  C r e e k ,  
K e y s to n e  G u lch ,  and  W e s t  F o r k  of Nez  P e r c e  C r e e k  d r a i n a g e s .  U .S .  
F o r e s t  S e r v i c e  t r a i l s  a r e  a l s o  p r e s e n t  a lo n g  t h e  N o r th  and South F o r k s  
of Sheep  C r e e k ,  f r o m  S te in  M ounta in  Lookout  down th e  W a g o n h a m m e r  
a nd  Big S i l v e r l e a d  c r e e k  d r a i n a g e s  t o  U .S .  Highway 93. S te in  
M oun ta in  L ookout  i s  s t i l l  an  a c t iv e  lookout  t o w e r  a nd  is  s e r v i c e d  b y  a 
co u n ty  and U. S. F o r e s t  S e r v i c e  r o a d  f r o m  U. S. Highway 93 up th e  
F o u r t h  of J u ly  and  B la c k  T a i l  c r e e k  d r a i n a g e s .
No e f fo r t  w a s  m a d e  to  c a ta lo g u e  m i l e a g e  of r o a d s  o r  t r a i l s  in 
t h e  s tu d y  a r e a .  T h i s  d a ta  m a y  be  a v a i l a b l e  t h r o u g h  c o m p i la t io n  f r o m  
U .S .  F o r e s t  S e r v i c e ,  o r  o t h e r  f e d e r a l ,  s t a t e ,  and coun ty  s o u r c e s .
C l i m a t e
T e m p e r a t u r e s ,  p r e c i p i t a t i o n ,  sn o w fa l l ,  w ind  v e lo c i ty ,  and
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
16
d i r e c t i o n  v a r y  in th e  s tu d y  a r e a  due  t o  d i f f e r e n c e s  in e le v a t io n ,  
a s p e c t ,  a nd  to p o g r a p h y .  D i v e r s e  m i c r o c l i m a t e s  r e s u l t .  M ost  of the  
p r e c i p i t a t i o n  i s  s u p p l i e d  b y  e a s t w a r d  m o v in g  P a c i f i c  f r o n t a l  s y s t e m s  
w h ic h  o c c u r  d u r in g  th e  w i n t e r  m o n th s  and c r e a t e  d e ep  snow p a c k s .  
W hen f r o n t a l  s y s t e m s  f r o m  th e  P a c i f i c  a r e  b lo c k e d  by  h igh  p r e s s u r e ,  
c o n t in e n t a l  a i r  f low s  in to  th e  a r e a  r e s u l t i n g  in  p e r i o d s  of c l e a r  
w e a t h e r  and  co ld  t e m p e r a t u r e s .  In e a r l y  s p r i n g ,  f r o n t a l  s y s t e m s  
o c c a s i o n a l l y  m o v e  a c r o s s  th e  a r e a  d e p o s i t i n g  w a r m  r a i n  o r  snow .  
P r o p e r  c o m b in a t io n s  of t e m p e r a t u r e ,  r a i n ,  and  snow c a n  c a u s e  
f lood ing  in l o c a l i z e d  a r e a s .
W a r m ,  d r y  s u m m e r s  a r e  c r i t i c a l  in l im i t i n g  v e g e ta t i o n  and  
c r e a t i n g  w i l d f i r e  h a z a r d s .  L ig h tn in g  f r o m  d r y  t h u n d e r s t o r m s  is  
c o m m o n .  O c c a s i o n a l l y ,  s e v e r e  t h u n d e r s t o r m s  c an  c a u s e  e r o s i o n  
p r o b l e m s .  T h i s  o c c u r r e d  in th e  s tu d y  a r e a  d u r i n g  s u m m e r  1975.
T a b l e  1 l i s t s  a v e r a g e  m o n th ly  t e m p e r a t u r e s  f o r  c a l e n d a r  
y e a r s  1973 and 1974 f o r  f o u r  r e p o r t i n g  s t a t i o n s  r e p r e s e n t a t i v e  of t h e  
s tu d y  a r e a .  T a b l e  2 i n d i c a t e s  p r e c i p i t a t i o n  on t h e  s tu d y  a r e a  d u r in g  
1973 and  1974. Snow fa l l  d u r i n g  w i n t e r  1973-74  w a s  c o m p a r a t i v e l y  
l igh t ,  and  tha t  of 1974-75  w a s  heavy .  T a b l e  3 sh ow s  m e a n  and 
e x t r e m e  t e m p e r a t u r e s  and  p r e c i p i t a t i o n  by  m o n th  f o r  a  3 0 - y e a r  p e r i o d  
a t  S a lm o n ,  Idaho  (U .S .  D ep t ,  of C o m m e r c e  1975).  S i m i l a r  d a ta  w e r e  
not  a v a i l a b l e  f o r  t h e  o t h e r  t h r e e  s t a t i o n s .  M ean  a n n u a l  p r e c i p i t a t i o n ,  
m a x i m u m  m o n th ly  p r e c i p i t a t i o n ,  and  d r i e s t  m o n th s  a r e  l i s t e d .
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Table I .  Average t empe ra t u r e s  by month and an n u a l l y  f o r  c a l e n d a r  yea r s  1973 and 1974. Taken from
U.S. Department  o f  Commerce 
Na t i ona l  Oceanic  and Atmospher ic  Admi n i s t r a t  ion 
Envi ronmenta l  Data Se rv i ce  
A s h e v i l l e ,  Nor th C a ro l i na
S t a t i o n
Cl imat o i og i ca I  Data 
Lat  i tude Eleva t ion
Salmon, Id. 45"’ II ‘ N 113o 4g, W 3970 f t .
G i bbonsv i l i e , 1 d . 45° 33'  N 113o 5 ,̂ w 4480 f t .
Su 1 a , Mt . 45° 51 ' N 113° 5 8 ' w 4475 f t .
Wisdom, Ht. 45° 37' N 113o 27' w 6060 f t .
Average Temperatures
1973
S t a t  ion J a n . Feb. Mar. Apr. May Ju n . Ju 1 . Aug. Sept Oc t . Nov. Dec . Ann.
S a 1 nxjn 1 8 . 1 28.9 37 9 44.8 5 6 . 1 6 3 . 2 72.0 69.0 57.5 48.0 35. 1 29 . 5 46.7
Gibbonsvi 1 te 17.2 24 .9 34.7 40.8 51.9 58.0 65.7 65.Û 55.2 45 5 M M M
Su 1 a 20.3 25.0 35.7 38.6 48.9 55.0 60.6 6 0 . 0 50.9 43 0 26.5 28 0 41.1
Wi sJom 11.0 14.0 25.6 33.2 42.9 51.5 58.5 56.7 46.4 38.6 25.3 20.6 35.4
1974
Sal mon 19.6 33.7 37.6 47.4 51.5 67.4 7 1 . 2 65 7 59.5 47.0 36.1 24.5 46.8
Gi b b on sv i11e 14.7 25.8 32.0 41.5 44.7 M M M M 43 3 30.7 19. 7 M
Su 1 a 18.6 28.9 33 3 43.2 M 58.0 60.9 59.0 52.0 43 2 35.5 24.5 M
W i sdom 12.6 21 .9 24.5 36.2 40.2 55.8 58.5 53.7 47.0 36.3 28.5 18.0 36.3
Temperatures  in degree s  Fa h renhe i t  
M means mi ss ing  da t a
Depa r tur e s  from normal l i s t e d  fo r  Salmon and Wisdom were p lus  2 . 6  and l . ü "  F ( an nua l l y )  
fo r  1974 only

































T A B L E  2, T o t a l  p r e c i p i t a t i o n  in in c h e s  by  m o n th  and  a n n u a l ly  f o r  c a l e n d a r  y e a r s  1973 and 1974
T a k e n  f r o m  U .S .  D e p a r t m e n t  of C o m m e r c e ,  N a t io na l  O c e a n ic  and A t m o s p h e r i c  A d m i n i s t r a t i o n
E n v i r o n m e n t a l  D a ta  S e r v i c e ,  A s h e v i l l e ,  N o r th  C a r o l i n a
S ta t ion
C l im a to l o g i c a l  D a ta  
1973
J a n . F e b . M a r . A p r . May Ju n . J u l . Aug. Sept . Oct , Nov. D ec . Ann.
Sa lm o n . 36 . 06 . 18 .42 .4 5 1. 97 . 67 . 50 . 84 . 30 1. 00 1. 13 7. 88
G ibb o n sv i l le 1 .22 .0 5 . 50 . 15 1 .1 4 1. 39 . 52 . 61 . 83 . 53 1. 65 2. 52 11. 11
Sula .4 8 . 50 . 42 .4 7 1 .1 9 2 . 2 8 . 51 .6 4 1. 37 1. 36 2 . 3 3 1. 07 12. 62
W isd o m . 44 . 05 .42 . 31 . 42 1 .12 . 45 .4 3 . 96 . 50 1. 32 1 .0 9 7. 51
1974
S a lm o n . 86 ,2 3 1. 14 . 10 .6 6 .2 9 .33 . 91 . 02 1 .0 2 . 45 1 . 0 7 7. 35
G ib b o n s v i l l e 1. 50 1. 00 1 .4 4 T .4 0 . 10 .6 9 . 58 T . 40 . 15 1. 74 8. 00
Sula . 92 . 75 1. 85 .4 9 1 .02 . 45 . 91 1. 87 . 42 . 56 . 62 . 2 8 10. 14
W is d o m . 39 .2 6 . 90 .2 7 . 60 . 2 0 .6 0 . 88 . 13 . 4 0 . 4 4 . 53 5. 60
D e p a r t u r e s  f r o m  n o r m a l  l i s t e d  f o r  Sa lm on  and  W is d o m  w e r e  m in u s  2 . 2 6  and  6. 66 (annual ly)  
f o r  1974 only.
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Snow fal l  and  snow on t h e  g ro u n d  w a s  l i s t e d  f o r  G ib b o n sv i l le  only, and  
d a ta  w e r e  only p a r t i a l l y  c o m p l e t e .  At th e  end of D e c e m b e r  1973, 28 
i n c h e s  (71 c m )  w e r e  on th e  g round ;  and  at t h e  end of D e c e m b e r  1974, 
t h e  a m o u n t  w a s  22 in c h e s  (56 cm ) .
E lk  m i g r a t i o n s  f r o m  w i n t e r  and  s u m m e r  r a n g e s  a r e  a f f e c te d  
by  w e a t h e r  p a t t e r n s  and  p lan t  d e v e lo p m e n t .  T a b l e s  1, 2, and 3 p r o ­
v id e  g r o s s  c l i m a t o lo g i c a l  d a ta  f r o m  w h ic h  r e f e r e n c e s  c a n  be  m a d e .  
M i c r o c l i m a t i c  m e a s u r e m e n t s  w e r e  not ta k e n .
V e g e ta t io n
A g r a s s l a n d  h a b i t a t  ty pe ,  W y o m in g  b ig  s a g e b r u s h / b l u e b u n c h  
w h e a t g r a s s  (A r t e m e s i a  t r i d e n t a t a  v a r .  w y o m i n g e n s i s / A g r o p y r o n  
s p i c a t  u m ), w a s  p r e s e n t  on th e  B u r n s  B a s  i n - W a g o n h a m m e r  C r e e k  
w i n t e r  r a n g e  at e l e v a t io n s  f r o m  4 ,0 0 0  to  5 ,5 0 0  ft ( 1 ,2 0 0  to  1 ,6 5 0  m ) .  
T h i s  ty p e  o c c u r r e d  on a l l  a s p e c t s  but  w a s  m o r e  c o m m o n  on b e n c h e s  
and  so u th  s lo p e s  ( S c h l a t t e r e r  1972).  Idaho  f e s c u e  (F e s t u c a  i d a h o e n s i s ) 
and  j u n e g r a s s  (K o e l e r i a  c r i s t a t a ) w e r e  a l s o  p r e s e n t .  D i s c l im a x  
s p e c i e s  s u c h  a s  c h e a t g r a s s  (B r o m u s  t e c t o r u m ) and  in t r o d u c e d  g r a s s e s ,  
c r e s t e d  w h e a t g r a s s  (Ag r o p y r o n  c r i s t a t u m ), o r c h a r d  g r a s s  (D a c ty l i s  
g l o m e r a t a ), and i n t e r m e d i a t e  w h e a t g r a s s  (A g r o p y r o n  i n t e r m e d i u m ) 
w e r e  e v iden t .  F  o r b s  in c lu d ed  a r r o w l e a f  b a l s a m r o o t  (B a l s a m o r h i z a  
s a g i t t a t a ). At l e a s t  two  s u b s p e c i e s  of s a g e b r u s h ,  b ig  s a g e b r u s h  
(A r t e m e s i a  t r i d e n t a t a  v a s e y a n a ) a nd  W y o m in g  s a g e b r u s h  (A. L
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w y o m i n g e n s i s ) w e r e  p r e s e n t .  R a b b i t b r u s h  (C h r y s o t h a m n u s  
v i s c i d i f l o r u s ) w a s  n o ted .  M oun ta in  m a h o g a n y  (C e r c o c a r p u s  l e d i f o l i u s ) 
o c c u r r e d  on th e  r o c k y  r i d g e s  n e a r  the  4 ,0 0 0  ft ( 1 ,2 0 0  m )  le v e l .
W il low (Sa l ix  sp p .  ) o c c u r r e d  in the  c r e e k  b o t t o m s .
F i v e  t i m b e r e d  h a b i t a t - t y p e  s e r i e s ,  l i s t e d  in  d e ta i l  b y  P f i s t e r  
et a l .  (1974) and  S te e le  et a l .  (1974), a r e  g e n e r a l l y  d e s c r i p t i v e  of th e  
s tu d y  a r e a .  T h e s e  s e r i e s  in c lu d e  w a r m ,  d r y  h a b i t a t  t y p e s  of lo w e r  
e le v a t io n s  and c o o l - m o i s t  a s s o c i a t i o n s  of a lp in e  a r e a s .
F ig .  3 (M ontana  h a b i t a t - t y p e  f ie ld  f o r m )  l i s t s  t r e e s ,  s h r u b s ,  
g r a m i n o i d s ,  and  f o r b s  g ro w in g  in th e  s tu d y  a r e a .  A ppend ix  II p r o ­
v id e s  t h e  l o c a t io n  and  k e y e d - o u t  h a b i ta t  t y p e s  of t h e  51 s a m p l e s  t a k e n  
th ro u g h o u t  the  s tu d y  a r e a .  T h e  s a m p l e s  r e p r e s e n t  s p e c i f i c  a r e a s  only  
and do not p r o v id e  h a b i t a t  typ in g  of l a r g e  a c r e a g e s .  T h e  s i z e  of the  
s tu d y  a r e a  would r e q u i r e  m a n y  m o r e  s a m p l e s  o r  a  d i f f e r e n t  h a b i ta t  
ty p in g  t e c h n iq u e  t o  p r o v i d e  d e p e n d a b le  h a b i t a t  ty p e  m a p s .
A b r i e f  d e s c r i p t i o n  of e a c h  of th e  f ive  t i m b e r e d  s e r i e s
f o l lo w s .
P o n d e r o s a  p in e  (P i n u s  p o n d e r o s a ). B e tw e e n  4 ,0 0 0  and  
5, 000 fee t  (1, 200 and  1, 500 m ) ,  p o n d e r o s a  p in e  i s  t h e  d om in a n t  t r e e  
s p e c i e s ,  but  D o u g l a s - f i r  (P s e u d o t s u g a  m e n z i e s i i ) m a y  b e  p r e s e n t .
T h i s  s e r i e s  i s  found m a i n l y  on w a r m ,  d r y ,  so u th  o r  w e s t  s l o p e s .  
B lu e b u n c h  w h e a t g r a s s  and  f o r b s  s u c h  a s  a r r o w l e a f  b a l s a m r o o t  and
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h e a r t l e a f  a r n i c a  (A r n i c a  c o r d i f o l i a ) a r e  found in th e  u n d e r s t o r y .  At 
h i g h e r  e l e v a t io n s  in  t h i s  s e r i e s ,  Idaho  f e s c u e  m a y  d o m in a te .  On 
m o i s t  s i t e s ,  s n o w b e r r y  (S y m p h o r i c a r p o s  a l b u s ) and  w h i te  s p i r e a  
(S p i r e a  b e t u f o l i a ) a r e  c o m m o n .
D o u g l a s - f i r . D o u g l a s - f i r  o c c u r s  a t  e l e v a t io n s  b e tw e e n  4 ,0 0 0  
and  7 ,0 0 0  ft (1 ,2 0 0  and  2, 100 m ) .  At lo w e r  e l e v a t io n s  in th i s  s e r i e s ,  
p o n d e r o s a  p ine  m a y  b e  a  s e r a i  t r e e  s p e c i e s ;  a t  h i g h e r  e le v a t io n s ,  
lo d g ep o le  p ine  m a y  be  a  s e r a i  d o m in a n t .  At h igh  e le v a t io n s  on cool  
n o r t h  and  e a s t  s l o p e s ,  p i n e g r a s s  (C a l a m a g r o s t i s  r u b e s c e n s ) and e lk  
s e d g e  (C a r e x  g e y e r i ) d o m in a t e  the  u n d e r s t o r y ,  a nd  b e a r g r a s s  
(X e r o p h y l lu m  t e n a x ) is  found in m o i s t  l o c a t i o n s .  N in e b a r k  
(P h y s o c a r p u s  m a l v a c e u s ), s n o w b e r r y  and  b lu e  h u c k l e b e r r y  (V a c c in iu m  
g l o b u l a r e ) s h a r e  t h e  u n d e r s t o r y  on m o i s t  n o r t h  s l o p e s .
S uba lp ine  f i r . T h e  s u b a lp in e  f i r  s e r i e s  o c c u r s  m o s t l y  above  
6, 000 ft (1, 800 m ) .  U n d e r s t o r y  s p e c i e s  in c lu d e  b e a r g r a s s ,  fo o l ' s  
h u c k l e b e r r y  (M e n z i e s i a  f e r r u g i n e a ), w o o d - r u s h  (L u z u la  h i t c h c o c k i i ) 
and  g r o u s e  w h o r t l e b e r r y  (V a c c in iu m  s c o p a r i u m ). S tab le  c o m m u n i t i e s  
of lo d g ep o le  p in e  u s u a l ly  d o m in a t e  t h e s e  s i t e s .  S e e d l in gs  of lo d g ep o le  
p in e  a r e  n u m e r o u s .  S u b a lp in e  f i r  r e g e n e r a t i o n  is  m o s t l y  v e g e t a t i v e  
and  E n g e l m a n n  s p r u c e  (P i c e a  e n g e l m a n n i i ) i s  p r e s e n t  on m o i s t  s i t e s  
and  a lo n g  c r e e k  b o t t o m s .  P i n e g r a s s ,  b e a r g r a s s ,  e lk  s e d g e ,  and  
h e a r t l e a f  a r n i c a  a r e  p r e s e n t  in th e  u n d e r s t o r y  v e g e t a t i o n  d e p en d ing  on
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a s p e c t  and  m o i s t u r e  a v a i l a b i l i t y .
T i m b e r l i n e  h a b i t a t  t y p e s . T h e  t r a n s i t i o n a l  be l t  ex tend ing  
u p w a rd  f r o m  co n t ig u o u s  f o r e s t  t o  th e  u p p e r  l i m i t s  of k r u m m h o l z  o r  
s h r u b l i k e  t r e e s  s u p p o r t s  th e  t i m b e r l i n e  h a b i t a t  t y p e s .  Suba lp ine  f i r ,  
w h i t e b a r k  p ine  (P i n u s  a l b i c a u l i s ), l o d g ep o le  p in e ,  and  s o m e  s p r u c e  
g e n e r a l l y  g row in  c l u s t e r s .  T h e  u n d e r s t o r y  m a y  c o n s i s t  of g r o u s e  
w h o r t l e b e r r y ,  w o o d - r u s h ,  e lk  s e d g e ,  p i n e g r a s s ,  b e a r g r a s s ,  and 
Idaho  f e s c u e  d e p en d ing  on e x p o s u r e  a n d  m o i s t u r e  co n d i t io n s ,
L o d g ep o le  p ine  c o m m u n i ty  t y p e s . P f i s t e r  et a l .  (1974) 
d i s c u s s e d  s i t u a t i o n s  w h e r e i n  lo d g e p o le  p in e  is a  p e r s i s t e n t  s e r a i  
s p e c i e s  o r  p o s s i b l y  c l i m a x .  In s u c h  s i t u a t i o n s ,  s h a d e - t o l e r a n t  s p e c i e s  
s u c h  a s  D o u g l a s - f i r ,  s u b a lp in e  f i r ,  a nd  s p r u c e  h a v e  not m a d e  m u c h  of 
a n  in r o a d  into  t h e  lo d g ep o le  p in e  s t a n d s .  M any  of t h e s e  a r e a s  k ey  out 
to  a h a b i t a t  ty p e  in t h e  s u b a lp in e  f i r  s e r i e s  if s e e d l i n g  f r e q u e n c y  
d i c t a t e s  (at l e a s t  10 p e r  a c r e ) .  U n d e r s t o r y  is  o f ten  s p a r s e ,  but 
u n d e r s t o r y  s p e c i e s  m a y  c o n s i s t  of g r o u s e  w h o r t l e b e r r y ,  b e a r g r a s s ,  
p i n e g r a s s ,  o r  e lk  s e d g e .  T h i s  s i t u a t io n  w a s  n o ted  in s o m e  p a r t s  of 
th e  s tu d y  a r e a  in M on tan a ,  e s p e c i a l l y  th e  W es t  B ig  Hole.
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C H A P T E R  III 
M A T E R IA L S  AND M ETHODS
T r a p p i n g
B e tw e e n  19 and  2 3 N o v e m b e r  1973, c o r r a l  t r a p s  of p o r t a b l e  
p ine  p a n e l s  w i th  h o ld ing  p e n s ,  r e s t r a i n i n g  c h u te s ,  and g a te s  r ig g e d  
w i th  t r i p - w i r e  c lo s in g  m e c h a n i s m s  w e r e  c o n s t r u c t e d  b y  p e r s o n n e l  of 
th e  Idaho  F i s h  and  G a m e  D e p a r t m e n t ,  S a lm o n ,  in W a g o n h a m m e r  and 
H ughes  c r e e k  d r a i n a g e s .  T r a p s  w e r e  b a i t e d  w i th  s a l t  b lo c k s  and 
s e c o n d  c ro p  a l f a l f a  hay .  Hay  b a i t  t r a i l s  w e r e  u se d .  T r a p p i n g  
c o m m e n c e d  in l a t e  D e c e m b e r  d u r i n g  th e  1974-75  t r a p p i n g  s e a s o n  and 
in  e a r l y  J a n u a r y  d u r in g  th e  1973-74  s e a s o n .  T r a p s  w e r e  s e t  f o r  2 to  
3 d ay s  at  v a r y i n g  i n t e r v a l s  w hen  snow c o n d i t io n s  and  e lk  a c t iv i t y  
i n d ic a t e d  high p r o b a b i l i t y  of t r a p p i n g  s u c c e s s .  T r a p p i n g  w a s  d i s ­
con t inued  b e tw ee n  1 M a r c h  a nd  15 M ay  d e p e n d in g  upon p r o b a b i l i t y  of 
s u c c e s s .  W ith  g r e e n - u p ,  wet  o r  m o ld y  h a y  b e c a m e  l e s s  d e s i r a b l e ;  
and  t r a p p i n g  s u c c e s s  d e c l in e d .  Mule d e e r  (O d o c o i le u s  h e m i o n u s ) 
w e r e  caught  in t h e  H ughes  C r e e k  t r a p  a s  l a t e  a s  12 May.
W hen e lk  w e r e  t r a p p e d ,  e a c h  w a s  m a n e u v e r e d  t h r o u g h  th e  
h o ld in g  p e n  in to  th e  r e s t r a i n i n g  chu te ,  c o l l a r e d  w i th  a r a d i o  o r  r o p e  
c o l l a r  and  e a r - t a g g e d  w i th  a n  e a r  f lag  and  a n u m b e r e d  Idaho  F i s h  and
24
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G a m e  D e p a r t m e n t  a lu m i n u m  tag .  A t r a p p e d  e lk  f o r m ,  F ig .  2, w as  
f i l l ed  out , and  th e  a n i m a l  w a s  r e l e a s e d .  W o rk  w a s  c o m p le t e d  as  
r a p i d l y  a s  p o s s ib l e  and  c a r e  w a s  t a k e n  to  a v o id  s t r e s s i n g  the  a n i m a l s .  
A ges  w e r e  d e t e r m i n e d  by  th e  d e n t i t io n  m e th o d  e s t a b l i s h e d  by  Q u im b y  
and  G aab  (1957). B lood  s a m p l e s  w e r e  t a k e n  f r o m  t r a p p e d  a n im a l s  at 
b o th  Hughes  C r e e k  and  W a g o n h a m m e r  t r a p s .
Spike  b u l l s ,  c o w s ,  and  c a l v e s  w e r e  w o r k e d  t h r o u g h  th e  
c h u te s .  B r a n c h - a n t l e r e d  b u l l s  and one l a r g e  s p i k e  w e r e  im m o b i l i z e d  
w i th  A n e c t in e  ( s u c c in y lc h o l in e  c h lo r id e )  and p r o c e s s e d  in th e  m a in  
c o r r a l .  L a r g e  a n t l e r e d  b u l l s  would  not fit  th e  c h u te s .  D ru g ged  
a n i m a l s  w e r e  c lo s e l y  o b s e r v e d  and  r e l e a s e d  w h e n  s u f f i c i e n t ly  
r e c o v e r e d .
R a d i o t e l e m e t r y
T e n  p u l s in g  r a d i o  t r a n s m i t t e r s ,  o p e r a t i n g  in th e  150 Mhz 
r a n g e ,  w e r e  u se d  on t h e  e lk  d u r in g  th e  1973-74  t r a p p i n g  s e a s o n  and 
s ix  in  1974-75 .  One u se d  th e  s e c o n d  y e a r  w a s  a r e p a c k a g e d  t r a n s ­
m i t t e r  f r o m  a h u n t e r - k i l l e d  a n i m a l  c o l l a r e d  th e  p r e v i o u s  y e a r .  T h a t  
c o l l a r ,  c o m p le t e  w i th  b u l le t  ho le ,  had  b e e n  t u r n e d  in to  th e  M ontana  
F i s h  and  G a m e  D e p a r t m e n t ,  M i s s o u l a ,  M ontana .  A n o th e r  c o l l a r  w a s  
r e t r i e v e d  f r o m  an  a n i m a l  th a t  w a s  a  s t r e s s  c a s u a l t y  and  r e u s e d .
D en ton  (1973) d e s c r i b e d  t h e  m e th o d  of a s s e m b l i n g  and  w a t e r ­
p r o o f in g  t r a n s m i t t e r  c o m p o n e n t s .  A d e p a r t u r e  f r o m  th a t  s y s t e m  w a s
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Elk No.
Tr ap  S i t e
A r r i v a l  Time
No. o f  An i ma l s  in Tr ap  
Bui 1 Cow C a 1f
Drug Used : Yes No
Drug Type and Dose
P re g n an cy
Approx.  Age 
Toot h  Pul  l e d
Gene r a l  C o n d i t i o n
L e f t  Ear  Tag No. 
R i g h t  Ear  Tag No. 
Rope C o l l a r  I . D.
Rad i o  C o l l a r  Channe l
Rad i o  C o l l a r  No. ____
Neck Meas ureme n t  ____
R e l e a s e  Time
Date
D e p a r t u r e  B e h a v i o r
Remarks
{ b l ood  s am p l e  t a k e n ,  d r ug
r e a c t i o n ,  e x t e r n a l  p a r a s i t e s ,  
i n d i v i d u a l  m a r k i n g s ,  e t c . ,  w e a t h e r ,  
t e m p e r a t u r e  and g e n e r a l  c o n d i t i o n )
O b s e r v e r  ( t r a p  o p e r a t o r )  __________
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t h a t  one  l a r g e  l i t h i u m  b a t t e r y ,  v i c e  f o u r  s m a l l  m e r c u r y  b a t t e r i e s  
( p a i r s  of two),  w a s  u s e d  a s  a p o w e r  s u p p ly  f o r  t r a n s m i t t e r s  p r e p a r e d  
f o r  t h e  1 974-75  s e a s o n .  L i g h t e r  w e ig h t ,  g r e a t e r  e f f i c ie n cy ,  and 
lo n g e r  l i f e  w e r e  a d v a n ta g e s .
F o r t y - i n c h  (102 c m )  le n g th s  of 2. 5 - in ch  (6 .4  c m )  d i a m e t e r  
P V C  i r r i g a t i o n  p ipe  (ASC, 160 p s i )  w e r e  h e a t e d  in a n  oven unt i l  
p l i a b le .  A w a t e r p r o o f e d  t r a n s m i t t e r  p a c k a g e ,  w i th  t r a n s m i t t i n g  
a n te n n a ,  w a s  i n s e r t e d  in e a c h  p i e c e  of p ipe ,  p l a c e d  in a  m o ld ,  and  
p r e s s e d  in to  a  c o l l a r  s h a p e  tha t  f i t t ed  n i c e ly  a ro u n d  a n  e l k ' s  neck .  
C oo l ing  w a s  c o m p l e t e d  in t h e  p r e s s .  Cut ends  of th e  p ip e  w e r e  w a t e r ­
p r o o f e d  w i th  a s e a l i n g  com po u nd .  A bol t  w i th  a  n y lo n - l i n e d  lo ck  nut 
s e c u r e d  th e  c o l l a r  a ro u n d  th e  e l k ' s  n e ck .  T h e  c o m p le t e  p a c k a g e  w a s  
d u r a b l e ,  w a t e r p r o o f ,  and  w e ig h ed  2. 5 lb s  (1. 34 kg).
T r a n s m i t t e r s  w e r e  m a n u f a c t u r e d  b y  t h e  AVM I n s t r u m e n t  
C o m p an y ,  C h a m p a ig n ,  I l l in o i s .  A s s e m b l i n g  of c o m p o n e n ts ,  w a t e r ­
p r o o f in g ,  and c o n s t r u c t i o n  of p ip e  c o l l a r s  w e r e  done  at the  U n i v e r s i t y  
of M ontana ,  School  of F o r e s t r y .
A m o d e l  L A -12  p o r t a b l e  r a d i o t e l e m e t r y  r e c e i v e r  m a n u ­
f a c t u r e d  b y  th e  AVM I n s t r u m e n t  C o m p an y ,  tw o  3 - e l e m e n t  Yagi  
r e c e i v i n g  a n te n n a e ,  e a r p h o n e s ,  a  r i g h t - l e f t  d i r e c t i o n a l  sw i tc h ,  and  
c a b l e s  c o n n ec t in g  t h e  a n te n n a e  m o u n te d  on s t r u t s  of a C e s s n a - 1 8 2  
a i r c r a f t  to  th e  r e c e i v e r  in th e  cockp i t  c o m p r i s e d  t h e  r e c e i v i n g  s y s t e m  
f o r  a e r i a l  l o c a t io n s .  G ro u n d  r a d i o  t r a n s m i t t e r  l o c a t i o n s  w e r e  m a d e
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
2 8
w i th  a h a n d - h e l d  Yagi  a n te n n a  c o n n e c te d  t o  t h e  r e c e i v e r ,  D enton
(1973) d e s c r i b e d  th e  e l e c t r o n i c  d e t a i l s  of th e  t r a n s m i t t i n g  and 
r e c e i v i n g  s y s t e m s ,  t e r r a i n  e f f e c t s  and  o p e r a t i n g  t e c h n iq u e s .  A e r i a l  
s i g n a l  r a n g e s  w e r e  a s  g r e a t  a s  20 m i l e s  (32 .2  km )  in th is  s tudy;  
g ro u n d  r a n g e s  w e r e  m u c h  s h o r t e r  due  t o  l i n e - o f - s i g h t  s i g n a l  c h a r a c ­
t e r i s t i c s .
T w o  r a d i o  t r a n s m i t t e r s  (out of 16) c e a s e d  o p e r a t in g  a f t e r  
a p p r o x i m a t e l y  16 m o n th s  d u r in g  th e  2 - y e a r  s tu d y .  Six t r a n s m i t t e r s  
w e r e  s t i l l  fu n c t ion in g  on t e r m i n a t i o n  of th e  s tu d y .  T h e  t r a n s m i t t e r  in  
c o l l a r  J 2  w a s  l a s t  l o c a te d  on 26 O c t o b e r  1975. H e r  p o s i t io n  w a s  
u n d e te r m i n e d .  R e m a in i n g  t r a n s m i t t e r s  w e r e  on w i n t e r  k i l l s  o r  
a n i m a l s  th a t  w e r e  sho t .
One f l ight  out of 77 (114. 3 f l ight  h o u r s )  w a s  t e r m i n a t e d  e a r l y  
b e c a u s e  of low b a t t e r y  output  of th e  r a d i o  r e c e i v e r .  A b r o k e n  h e a d s e t  
l e a d  and  w e a k e n e d  c a b le  and  p lug  c o n n e c t io n s  w e r e  o t h e r  m i n o r  
d i f f i c u l t i e s  tha t  c a u s e d  e a r l y  t e r m i n a t i o n  of a n o t h e r  f l ight ;  th u s  the  
r e c e i v e r  w as  d e p e n d a b le .
Rope  C o l l a r s
C r a i g h e a d  et a l .  (1969) p e r f e c t e d  a  r o p e  c o l l a r  m a r k i n g  
t e c h n iq u e  f o r  e lk  m i g r a t i o n  s t u d i e s  in  Y e l lo w s to n e  P a r k .  O n e - h a l f  
inch  ( 1 .2 7  cm )  b r a i d e d  p o ly e th y le n e  r o p e  w a s  cut in to  3 8 - in c h  (96 cm )  
l e n g t h s .  C o l o r e d  S a f lag  m a t e r i a l  ( a v a i la b le  f r o m  th e  Safe ty  BTag
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C o m p a n y  of A m e r i c a ,  P a w t u c k e t ,  R. I. ), cu t  in to  3 x 9 - in c h  (8 x 
23 cm )  s t r i p s  and  s t r u n g  t h r o u g h  th e  b r a i d s  of th e  r o p e ,  w a s  s e c u r e d  
in p l a c e  w i th  hog  r i n g s .  T h e  c o l l a r  w a s  t h e n  p l a c e d  a ro u n d  th e  e l k ' s  
n e c k  and  c l a m p e d  w i th  s ix  hog r i n g s .  Six f l a g s  w e r e  c o l o r e d - c o d e d  
to  d e s i g n a t e  th e  y e a r  th e  a n i m a l  w a s  m a r k e d ,  t r a p  s i t e ,  and  ind iv idua l  
a n i m a l  id e n t i f i c a t io n .  A p en dan t  w i th  n u m b e r  c o m p le t e d  ind iv idua l  
id e n t i f i c a t io n .  Rope  c o l l a r s  on c a lv e s  w e r e  a d ju s t e d  f o r  s i z e  b y  m e a n s  
of 0 . 2 5 - i n c h  (6 m m )  b a n d s  cut f r o m  0 .5 - i n c h  (13 m m )  d i a m e t e r  
r u b b e r  s u r g i c a l  tub in g .  R u b b e r  b a n d s  sn u g g e d  th e  c o l l a r  u n d e r  the  
n e c k  and  p r e v e n t e d  th e  c o l l a r  f r o m  fa l l in g  off. As  th e  a n i m a l  g r e w ,  
t h e  r u b b e r  b a n d s  r o t t e d  a n d  f e l l  off, a l lo w in g  u t i l i z a t i o n  of the  fu l l  
s i z e  of th e  c o l l a r .  T h i s  s y s t e m  w a s  u se d  in m a r k i n g  44 a n i m a l s  
d u r in g  tw o  t r a p p i n g  s e a s o n s .
L o c a t in g  R ad ioed  E lk
A e r i a l  p r o c e d u r e s  f o r  lo c a t in g  t r a n s m i t t e r s  r e q u i r e d  
p r a c t i c e  and  a t h o r o u g h  kno w led g e  of th e  s tu d y  a r e a .  F o u r  p h a s e s  of 
a e r i a l  s e a r c h  d e s c r i b e d  b y  D en ton  (1973) w e r e  fol lowed:  1) f ly ing  to
known g e n e r a l  a r e a  of r a d i o  t r a n s m i t t e r  lo c a t io n ,  r e c e i v i n g  and  
id en t i fy in g  th e  t r a n s m i t t e r  s ig n a l ;  2) h o m in g  in on s i g n a l  s o u r c e  and  
m a k i n g  a p a s s  o v e r  it t o  i n s u r e  a r e c e d i n g  s i g n a l  s t r e n g th ;  3) r e t u r n ­
ing t o  a r e a  of m a x i m u m  s i g n a l  s t r e n g t h  u s in g  th e  r i g h t - l e f t  sw i t c h  to  
e q u a l i z e  s i g n a l  s t r e n g t h s  by  c o a c h in g  th e  p i lo t  in c o u r s e  c h a n g e s  of
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t h e  a i r c r a f t ;  and  4) c i r c l i n g  th e  a r e a  and  r e d u c i n g  a l t i tu d e  to  keep  th e  
s i g n a l  s o u r c e  in s id e  th e  d i a m e t e r  of th e  p l a n e ' s  c i r c l e .  Many t i m e s ,  
v i s u a l  c o n f i r m a t i o n s  w e r e  m a d e  u s in g  t h i s  p r o c e d u r e .  F l ig h t s  w e r e  
m a d e  in th e  e a r l y  m o r n i n g  a f t e r  f i r s t  l igh t ,  o r  in th e  even in g s  n e a r  o r  
a f t e r  s u n s e t .  At t i m e s ,  t e r r a i n ,  w ind ,  and  v i s i b i l i t y  p r e v e n t e d  low 
a l t i tu d e  f ly ing .  S e a r c h i n g  f o r  a  lo s t  t r a n s m i t t e r  invo lved  f ly ing the  
C o n t in e n ta l  D iv ide ,  m a j o r  d r a i n a g e s ,  o r  r i d g e  l i n e s  unt i l  a s i g n a l  w a s  
r e c e i v e d .
L o c a t in g  t r a n s m i t t e r  p o s i t i o n s  f r o m  th e  g ro u n d  w a s  t i m e -  
c o n su m in g .  T w o  o r  t h r e e  c r o s s - b e a r i n g s  w i th  th e  h a n d - h e ld  Yagi 
a n te n n a  and  r e c e i v e r  p r o v i d e d  f a i r l y  r e l i a b l e  l o c a t io n s ,  if at l e a s t  tw o  
of th e  b e a r i n g s  w e r e  90 d e g r e e s  a p a r t .  P o in t in g  t h e  an te n n a  t o w a r d  
th e  s ig n a l  s o u r c e ,  l o c a t in g  s i g n a l  nu l l  p o s i t i o n s ,  and b i s e c t i n g  th e  
an g le  b e tw e e n  e s t a b l i s h e d  a l i n e - o f - b e a r i n g .  I a t t e m p t e d  to  v i s u a l l y  
d e t e r m i n e  if r a d i o e d  c ow s  h a d  c a l v e s .  A t t e m p t s  r e s u l t e d  in f r ig h te n in g  
off the  cow s w h ic h  had  a l r e a d y  h id d en  t h e i r  c a l v e s .
G round  p o s i t i o n s ,  w h e n  c o m b in e d  w i th  a e r i a l  lo c a t io n s  
(v i su a l  and  n o n v isu a l ) ,  w e r e  s u f f i c i e n t ly  a c c u r a t e  to  d e t e r m i n e  a c t iv i ty  
a r e a s .  G ro u n d  w o r k  w a s  a c c o m p l i s h e d  at  a n y  t i m e  v i s i b i l i t y  and  
w e a t h e r  p e r m i t t e d .
R o p e - C o l l a r  O b s e r v a t i o n s
L o c a t io n s  of r o p e - c o l l a r e d  a n i m a l s  w e r e  c o m p a r a t i v e l y  few.
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O b s e r v a t i o n s  w e r e  e a s i l y  m a d e  on w i n t e r  r a n g e s ,  but  not on m i g r a t o r y  
r o u t e s  o r  s u m m e r  and f a l l  r a n g e s .  L o c a t io n s  w e r e  o b ta ined  a f t e r  
s p r i n g  m i g r a t i o n  w a s  c o m p l e t e d .  Such  o b s e r v a t i o n s  he lped  r e i n f o r c e  
l o c a t io n s  of s u m m e r  r a n g e s  and k e y - u s e  a r e a s .  R e p o r t s  on r o p e -  
c o l l a r e d  e lk  s e e n  d u r in g  h e l i c o p t e r  f l ig h t s  b y  U .S .  F o r e s t  S e r v i c e  and 
M o ntana  a n d  Idaho  F i s h  a nd  G a m e  D e p a r t m e n t  p e r s o n n e l  w e r e  u se d .  
R e p o r t s  f r o m  n o n - a g e n c y  p e r s o n n e l  w e r e  he lp fu l .  R a d io t r a c k i n g  
f l igh ts  w e r e  a l s o  u se d  f o r  v i s u a l  o b s e r v a t i o n s  of r o p e - c o l l a r e d  
a n i m a l s .  T r a p p i n g  a r e a s  w e r e  e a s i l y  d e t e r m i n e d  by  th e  c o lo r  c o d e s ,  
but  in d iv id u a l  id e n t i f i c a t io n s  w e r e  d i f f icu l t .  H u n te r  r e p o r t s  p r o v id e d  
a d d i t io n a l  i n f o r m a t i o n  (Appendix  I).
F l ig h t  P r o c e d u r e s
F i v e  d i f f e r e n t  p i lo t s  p a r t i c i p a t e d  d u r i n g  th e  2 y e a r s .  T h r e e  
w e r e  c l a s s i f i e d  a s  " b u s h "  p i lo t s  and  tw o  w e r e  i n e x p e r i e n c e d  in 
m o u n ta in  f ly ing .  O l d e r ,  e x p e r i e n c e d  p i lo t s  did not m in d  low a l t i tu d e  
w o r k  w h e n  u n f a v o r a b l e  ( " s q u i r r e l y " )  w ind  c o n d i t io n s  d id  not e x i s t .  
P i l o t s  new to  m o u n ta in  f ly ing av o id e d  low a l t i t u d e  w o rk .  T h i s  r e s u l t e d  
in l e s s  exac t  r a d i o  t r a n s m i t t e r  p o s i t i o n s .
M oun ta in  t h e r m a l s  w e r e  ev iden t  d u r i n g  s u m m e r .  At t i m e s ,  
t h e y  o c c u r r e d  in th e  s a m e  p o s i t io n s  and  t h o s e  a r e a s  w e r e  avo ided .  As 
a s a f e t y  p r e c a u t i o n ,  s u m m e r  f l ig h t s  w e r e  t e r m i n a t e d  e a r l y  in  the  day  
p r i o r  t o  s e v e r e  t h e r m a l  b u i ld u p s .  W in t e r  f ly ing  w a s  h a m p e r e d  by
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s t o r m s  and  low v i s i b i l i t y ,
In e a r l y  m o r n i n g ,  th e  s tu d y  a r e a  w a s  t r a v e r s e d  f r o m  e a s t  to  
w e s t  to  avo id  f ly ing  in to  th e  r i s i n g  sun .  R id g e s  w e r e  c r o s s e d  at a  45° 
an g le ,  and  s a f e t y  p r e c a u t i o n s  in c lu d e d  f ly ing  up r i d g e s  and down 
cany o ns  o r  d r a w s .  F ly in g  o v e r  a r i d g e  o r  s a d d le  to  b lo c k  out a r a d i o  
s i g n a l  and  r e t u r n i n g  to  th e  a r e a  f o r  f u r t h e r  s e a r c h ,  a id e d  in lo c a t in g  
e x ac t  t r a n s m i t t e r  p o s i t i o n s .  T h i s  p r o c e d u r e  w a s  fo l lowed by  o ld e r  
p i lo t s  a f t e r  p i lo t  and  t r a c k e r  had  w o r k e d  t o g e t h e r  a s  a t e a m  and 
g e n e r a l  s e a r c h  a r e a s  w e r e  known.
So m e  m o v e m e n t s  d u r i n g  m i g r a t i o n s  w e r e  not d e te c te d  
b e c a u s e  of " n o - g o  d e c i s i o n s "  due  to  m a r g i n a l  w e a t h e r ,  and  gaps  in 
s o m e  r o u t e s  r e s u l t e d .  F o l lo w in g  m o v e m e n t s  d u r in g  two m i g r a t i o n  
c y c l e s  e l i m in a t e d  s o m e  g a p s .
D u r in g  s p r i n g  m i g r a t i o n s ,  f l ig h t s  w e r e  s o m e t i m e s  m a d e  
e v e r y  o t h e r  day.  W hen  r a d i o e d  e lk  r e a c h e d  s u m m e r  r a n g e ,  f l igh ts  
w e r e  r e d u c e d  to  w e e k ly  o r  1 0 - d a y  i n t e r v a l s .  D u r in g  f a l l  m i g r a t i o n s ,  
f l ig h t s  w e r e  a g a in  m a d e  at  s h o r t  i n t e r v a l s .  F l i g h t s  w e r e  m a d e  th e  
day  b e f o r e  hun t ing  s e a s o n s  open ed  and  a g a in  t h e  d ay  a f t e r  to  d e t e r m i n e  
d i s p e r s i o n  due t o  hun t ing  p r e s s u r e .  F r e q u e n t  f l ig h t s  w e r e  s c h e d u le d  
d u r in g  hun t ing  s e a s o n s  b e c a u s e  t h e y  n e a r l y  c o in c id e d  w i th  f a l l  
m i g r a t i o n s ;  h o w e v e r ,  w e e k e n d  f l ig h t s  w e r e  av o id e d ,  a f t e r  one 
S a t u r d a y  f l igh t ,  w h e n  a d i s g r u n t l e d  h u n t e r  t h r e a t e n e d  to  shoot  down th e  
s e a r c h  a i r c r a f t .  W h i le  e lk  w e r e  on t h e i r  w i n t e r  r a n g e s ,  m o s t
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l o c a t i o n s  cou ld  b e  d e t e r m i n e d  by  g ro u n d  t e l e m e t r y .  A few s p e c i a l  
f l ig h t s  w e r e  m a d e  to  l o c a t e  e lk  in r e m o t e  a r e a s  of w i n t e r  r a n g e s  o r  
e lk  in a r e a s  w h e r e  t e r r a i n  p r e v e n t e d  g ro u n d  c o n ta c t .
T e c h n iq u e s  and P r o c e d u r e s
A s m a l l ,  h a n d - h e l d  t a p e  r e c o r d e r  w a s  u se d  to  r e c o r d  
t e m p e r a t u r e s ,  w e a t h e r  c o n d i t io n s ,  and  o t h e r  p e r t i n e n t  da ta .  V o ice  
t a p e s  w e r e  t r a n s c r i b e d ,  p r o o f r e a d ,  and  f i led  f o r  l a t e r  u se .  D a ta  
w e r e  r e c o r d e d  at  t h e  end of e a c h  d ay  of f l igh t  o r  g ro u n d  o b s e r v a t i o n s .  
T o p o g r a p h ic  m a p s  (7. 5- and  1 5 - m in u t e  s e r i e s )  a s  w e l l  a s  l a r g e r  
s c a l e  r e g i o n a l  f o r e s t  m a p s  w e r e  u s e d  in p lo t t in g  e lk  lo c a t io n s  and 
o b s e r v a t i o n s .  N u m b e r s  of o b s e r v a t i o n s ,  l o c a t i o n s ,  h e r d  c o m p o s i t io n ,  
t i m e  i n t e r v a l s ,  and  s e a s o n s  of o b s e r v a t i o n s  w e r e  u se d  in d e t e r m i n i n g  
w i n t e r  r a n g e s ,  m i g r a t i o n  r o u t e s ,  f e e d in g  and  r e s t i n g  s i t e s  a long  
r o u t e s ,  and  s u m m e r  r a n g e s .  K e y - u s e  a r e a s  and  ca lv ing  and r u t t i n g  
s i t e s  w e r e  e s t a b l i s h e d  in th e  s a m e  m a n n e r .  W hen th e  n u m b e r  of 
o b s e r v a t i o n s  in d ic a te d  an  a c t i v i t y  c e n t e r  o r  k e y - u s e  a r e a ,  t h e  s i t e  w a s  
v i s i t e d  and  ty ped  a c c o r d i n g  to  t h e  s y s t e m  e s t a b l i s h e d  by  P f i s t e r  et a l .
(1974) and  S tee le  et a l .  (1974). M on tana  H ab i ta t  T y p e  F i e l d  F o r m s  
( P f i s t e r  1974) w e r e  u se d  t o  r e c o r d  th e  s a m p l e s  (F ig .  3). In t h i s  
m a n n e r ,  s a m p l e s  of v e g e t a t i o n  w e r e  t a k e n  and  k ey ed  out u s in g  t h e  key  
c o n ta in e d  in  P r e l i m i n a r y  F o r e s t  H ab i ta t  T y p e s  of th e  C h a l l i s ,  Sa lm o n ,  
and  Saw too th  N a t io n a l  F o r e s t s  (S tee le  et a l .  1974).
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T r e e ,  s h r u b ,  fo r b ,  and  g r a s s  i d e n t i f i c a t i o n s  w e r e  m a d e  
us ing  v e g e t a t i v e  c h a r a c t e r i s t i c s  a c c o r d i n g  t o  P f i s t e r  et a l .  (1974) and 
S te e le  et a l .  (1974). F ig .  4 sh o w s  t h e  l o c a t io n s  of th e  s a m p l e s  t a k e n  
in th e  s tu d y  a r e a .  A ppend ix  II m a t c h e s  s a m p l e  p lot  n u m b e r s  w i th  
lo c a t io n s  and w i th  h a b i ta t  ty p e  c l a s s i f i c a t i o n s .
I s a m p l e d  51 v e g e t a t i o n a l  p lo t s  th ro u g h o u t  th e  s tu d y  a r e a  on 
w i n t e r  and  s u m m e r  r a n g e s ,  m i g r a t i o n  r o u t e s ,  and  k e y - u s e  a r e a s .  
L o c a t io n s  of s a m p l e  p lo t s  w e r e  s e l e c t e d  t h r o u g h  r a d i o  t r a n s m i t t e r  
c l u s t e r  p a t t e r n s  a id e d  by  v i s u a l  o b s e r v a t i o n s  of u n m a r k e d  elk. P l o t s  
w e r e  k ey ed  out to  c l i m a x  h a b i ta t  t y p e s  u s in g  t h e  s y s t e m  e s t a b l i s h e d  
by  P f i s t e r  et a l .  (1974) f o r  f o r e s t  h ab i ta t  t y p e s  of Montana  and S tee le  
et a l .  (1974) f o r  Idaho.
A f t e r  i n f o r m a t i o n  on w i n t e r  and  s u m m e r  r a n g e s ,  m i g r a t i o n  
r o u t e s ,  and  k e y - u s e  a r e a s  w a s  a n a ly z e d ,  t h i s  i n f o r m a t io n  w as  c o m ­
p a r e d  w i th  the  r e s e a r c h  f in d in g s  in t h e  p r o g r e s s  r e p o r t s  of th e  
M ontana  C o o p e r a t iv e  E lk - L o g g in g  s tu d y  (Anon. 1974b,  1975a). 
R e c o m m e n d a t i o n s  r e g a r d i n g  t i m b e r  h a r v e s t  and  c o n s t r u c t i o n  and  
c l o s u r e  of r o a d s  s u b m i t t e d  in t h i s  s tu d y  w e r e  th e  r e c o m m e n d a t i o n s  
a r r i v e d  at  in M o n tan a  u n d e r  s i m i l a r  c o n d i t io n s .
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C H A P T E R  IV 
R E S U L T S  AND DISCUSSION
T r a p p i n g  and M a rk in g
A p pend ix  I p r o v i d e s  a  s u m m a r y  of t r a p p i n g  at the  two 
s e l e c t e d  t r a p p i n g  s i t e s .  T r a n s m i t t e r  a v a i l a b i l i t y  and  t r a p p i n g  s u c c e s s  
c o n t r o l l e d  t h e  f in a l  s a m p l e  s i z e  a nd  d i s t r i b u t i o n  of r a d i o  and ro p e  
c o l l a r s  b e tw e e n  th e  two t r a p p i n g  a r e a s .
R a d i o - c o l l a r e d  a n i m a l s  r e t r a p p e d  a f t e r  1 y e a r  sh o w ed  no 
g a l l in g  on t h e i r  n e c k s .  T h e  2. 5 lb (1 .3 4  kg) r a d i o  p a c k a g e s  
a p p a r e n t l y  did  not  h i n d e r  th e  a n i m a l s .  F o u r  r o p e  c o l l a r s  f r o m  h u n t e r  
h a r v e s t e d  a n i m a l s  w e r e  t u r n e d  in at a  c h e c k in g  s t a t i o n .  A l though 
r o p e s  w e r e  faded  a n d  Saf lag  s t r i p s  w e r e  w o r n  and  s h r e d d e d ,  c o lo r s  
w e r e  s t i l l  id e n t i f i a b le  a f t e r  18 m o n th s  of u se .  Ca lf ,  pendant  n u m b e r  
62, sho t  21 m o n th s  a f t e r  b e in g  c o l l a r e d ,  had  su f f ic ie n t  s p a c e  to  a l low 
t h r e e  f i n g e r s  t o  b e  p l a c e d  b e tw e e n  c o l l a r  and  n e c k  (L .  B u c k in gh am ,  
p e r s .  c o m m .  ).
B lood  s a m p l e s  ( four  f r o m  e lk  t r a p p e d  at  t h e  W a g o n h a m m e r  
C r e e k  t r a p  and  f iv e  f r o m  th e  H ughes  C r e e k  t r a p )  w e r e  t e s t e d  f o r  
b r u c e l l o s i s  at  t h e  U n i v e r s i t y  of M ontana .  R e s u l t s  of the  t e s t s  w e r e  
n e g a t  ive .
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W a g o n h a m m e r  C r e e k  t r a p . D u r in g  1973-74 ,  f ive  e lk  w e r e  
r a d i o  c o l l a r e d .  D u r in g  1 9 7 4 -75 ,  th e  s a m p l e  s i z e  w a s  i n c r e a s e d  by 
2 r a d i o - c o l l a r e d  and  19 r o p e - c o l l a r e d  a n i m a l s .  Of th e  26 a n i m a l s ,
19 w e r e  f e m a l e s  and  7 w e r e  m a l e s .  A g e - g r o u p  c o m p o s i t i o n  w a s  a s  
fo l low s:  1) c a l v e s - - 5 ;  2) y e a r l i n g s - - 9 ;  3) 2 , 5  y e a r s - - 0 ;  and 4) 3 . 5  
y e a r s  and  o l d e r - - 1 2 .
D u r in g  w i n t e r  1 9 7 4 -7 5 ,  m in in g  a c t i v i t y  in W a g o n h a m m e r  
d r a i n a g e ,  0. 5 m i  (0. 81 km )  f r o m  th e  t r a p ,  c a u s e d  p o o r  t r a p p i n g  
s u c c e s s .  W hen  t h i s  a c t i v i t y  c e a s e d  on 22 J a n u a r y ,  t r a p p i n g  w a s  
s u c c e s s f u l .
Hughes  C r e e k  t r a p . F i v e  e lk  w e r e  r a d i o  c o l l a r e d  and 11 
w e r e  r o p e  c o l l a r e d  d u r in g  1 9 7 3 -7 4 .  F o u r  r a d i o - c o l l a r e d  and 14 r o p e -  
c o l l a r e d  a n i m a l s  w e r e  a d d e d  d u r i n g  1 9 7 4 -7 5 .  Of t h e s e  34 a n i m a l s ,
24 w e r e  f e m a le s  and  10 w e r e  m a l e s .  A g e - g r o u p  c o m p o s i t i o n  w a s  a s  
fo l lows:  1) c a l v e s - - l l ;  2) y e a r l i n g s - - 8 ;  3) 2. 5 y e a r s - - 0 ;  and 4 ) 3 . 5  
y e a r s  and  o l d e r - -15 .  One b u l l  ca l f ,  p endan t  n u m b e r  67, w a s  t r a p p e d  
f ive  d i f f e r e n t  t i m e s  d u r i n g  1973-74  a n d  tw ic e  d u r i n g  1974-75 a s  a 
s p ik e .  T a b l e  4 is  a  c o m b in e d  b r e a k d o w n  in to  a g e - s e x  g r o u p s  of e lk  
t r a p p e d  on th e  s tu d y  a r e a .  T h e  c a l f - c o w  r a t i o  w a s  1 6 /2 5  (64/100)  
ex c lu d in g  y e a r l i n g  cow s .
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T A B L E  4. T r a p p e d  e lk  by  a g e  and  s e x
T r a p  s i t e
Age  g ro u p W a g o n h a m m e r
C r e e k  H ughes  C r e e k
T o ta l
d" Î  d- ? d" ?
0. 5 3 2 5 6 8 8
1 .5 4 5 3 5 7 10
2. 5
3 -7 11 2 11 2 22
8+ 1 2 3
T o ta l 7 19 10 24 17 43
60
W in t e r  Range
E lk  u s e  of t r a d i t i o n a l  w i n t e r  r a n g e  in th e  W a g o n h a m m e r  
C r e e k - B u r n s  B a s i n ,  B ig  and  L i t t l e  S i l v e r l e a d s  c r e e k s ,  and  th e  
Hum bug  R i d g e - R a n s a c k  M e a d o w s - G r a n i t e  M oun ta in  a r e a s  (F ig .  5) w a s  
g e n e r a l l y  known to  m a n a g e m e n t  p e r s o n n e l .  L o c a t io n s  of r a d i o ­
c o l l a r e d  e lk  and v i s u a l  o b s e r v a t i o n s  of r o p e - c o l l a r e d  a n d  u n m a r k e d  
a n i m a l s  in d ic a te d  th a t  b o u n d a r i e s  of w i n t e r  r a n g e s  v a r i e d  w i th  
e l e v a t io n  (snow depth) ,  s l o p e ,  and a s p e c t .  Snow dep th  a p p a r e n t l y  w a s  
t h e  p r i m a r y  r e a s o n  f o r  v a r y i n g  b o u n d a r y  l in e s ;  c o v e r ,  f o r a g e  a v a i l ­
a b i l i ty ,  and  h u m a n  p r e s e n c e  h ad  a  d e s c e n d i n g  o r d e r  of i m p o r t a n c e .  
Snow fa l l  w a s  g r e a t e r  d u r in g  w i n t e r  1974-75  t h a n  d u r in g  the  p r e v i o u s  
" o p e n "  w i n t e r .
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W a g o n h a m m e r  C r e e k . D u r in g  a s e v e r e  w i n t e r ,  
W a g o n h a m m e r  C r e e k - B u r n s  B a s i n - S i l v e r l e a d s  w i n t e r  r a n g e  l i e s  at 
e l e v a t io n s  f r o m  4 ,0 0 0  fee t  (1 ,2 4 0  m )  to  a p p r o x i m a t e l y  6 ,0 0 0  fee t  
(1, 860 m )  in open  b lu e b u n c h  w h e a t g r a s s  a r e a s  in B u r n s  B a s in  and on 
so u th  and  so u th w e s t  s l o p e s  t o  D o u g l a s - f i r / n i n e b a r k  hab i ta t  t y p e s  on 
n o r t h  s l o p e s .  L a r g e  D o u g l a s - f i r  t r e e s  t o  th e  e a s t  of B u r n s  B a s i n  
p r o v i d e  b ed d in g  s i t e s  and  v a n ta g e  p o in ts  f o r  w i n t e r i n g  e lk  on th e  
r i d g e s .  E lk  u s e d  open  b lu e b u n c h  w h e a t g r a s s  s l o p e s  and  B u r n s  B a s in  
e x te n s i v e l y  d u r in g  w i n t e r  1 97 3-74 .  T h e  fo l low ing  w i n t e r ,  e lk  s e l d o m  
u s e d  t h o s e  a r e a s  b e c a u s e  of snow  d e p th  and  c r u s t e d  s u r f a c e s .  O b s e r ­
v a t io n s  of a n i m a l s ,  t r a c k s ,  b e d s ,  and  p e l l e t  g r o u p s  sho w ed  e x te n s iv e  
u s e  of a r e a s  h i g h e r  on t h e  s l o p e s  u n d e r  D o u g l a s - f i r  t r e e s .  T r a c k s  
and  a n i m a l s  w e r e  not o b s e r v e d  in t h e  open,  sn ow y  a r e a s  u se d  th e  
p r e v i o u s  w i n t e r .  Snow w a s  i n t e r c e p t e d  by  th e  t r e e  can op y  w ith  
r e d u c e d  snow d e p th s  u n d e r  c o v e r .  E lk  b r o w s e d  on c o n i f e r  n e e d le s  on 
r i d g e  t o p s ,  n i n e b a r k  on n o r t h  s l o p e s ,  and  w i l low  in h igh  d r a w s .
R o b e r t s  (1975) w r o t e  of t h i s  a r e a ,  "One  th in g  i s  c e r t a i n ,  if t h i s  
t i m b e r  w e r e  not a v a i l a b l e  f o r  c o v e r  on t h i s  w i n t e r  r a n g e ,  c a r r y i n g  
c a p a c i ty  of th i s  r a n g e  would  be  r e d u c e d  s e v e r e l y .  "
Knight  (1970) o b s e r v e d  th a t  on w i n t e r  r a n g e ,  u n d e r  e x c e p ­
t i o n a l ly  s e v e r e  c i r c u m s t a n c e s ,  e lk  f r o m  th e  Sun R i v e r  E lk  H e rd  u se d  
t h e  t i m b e r  in p r e f e r e n c e  to  g r a s s l a n d .  B e a l l  (1974) found th a t  e lk  have  
v e r y  s t r o n g  a s s o c i a t i o n s  w i th  c o v e r  t y p e s  and  r a t h e r  w e a k  a s s o c i a t i o n s
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w ith  food t y p e s  d u r in g  w i n t e r .
H ughes  C r e e k .  Snow dep th ,  g r e a t e r  t h a n  24 in c h e s  (61 cm ) ,  
d u r in g  w i n t e r  1974-75  c a u s e d  d i s p e r s i o n  of m a r k e d  a n im a l s  f r o m  the  
G r a n i t e  M o u n t a i n - R a n s a c k  M e ad ow s  w i n t e r  r a n g e ,  w h e r e  th e y  spen t  
t h e  w i n t e r  of 1973-74 ,  t o  r a n g e s  f u r t h e r  so u th  in th e  Hull  C r e e k  
d r a i n a g e .  C o p p e r  and  D o nn e l ly  g u lc h e s ,  and  w e s t  a long  the  so u th  
s l o p e s  on th e  n o r t h  s i d e  of th e  S a lm o n  R i v e r  a s  f a r  w e s t  a s  Indian  
C r e e k  (F ig .  5 and  A ppend ix  III).  M a r k e d  a n i m a l s  w e r e  not o b s e r v e d  
a n y  f u r t h e r  w e s t .  W i n t e r  r a n g e  in t h i s  unit is a l s o  a t  e le v a t io n s  f r o m  
a p p r o x i m a t e l y  4 , 0 0 0  f ee t  ( 1 ,2 4 0  m )  t o  6 ,0 0 0  fee t  (1, 860 m) d u r in g  
s e v e r e  w i n t e r s .  H ab i ta t  t y p e s  a r e  s i m i l a r  t o  t h o s e  on the  W a g o n ­
h a m m e r  w i n t e r  r a n g e  but  w i th  m o r e  e a s t  s l o p e s .  W in t e r  r a n g e s  in 
b o th  a r e a s  c o n ta in  l a r g e  a m o u n t s  of open  b lu e b u n c h  w h e a t g r a s s  s lo p e s  
w i th  D o u g l a s - f i r  c o v e r  on n e a r b y  r i d g e s .  T h e s e  r a n g e s  a r e  p r e ­
d o m in a n t ly  g r a s s  w i th  l e s s e r  a m o u n t s  of b r o w s e .
F ig .  5 d e l i n e a t e s  w i n t e r  r a n g e  and  F ig .  6 sh o w s  th e  g e n e r a l  
f low of m a r k e d  e lk  f r o m  w i n t e r  r a n g e s  in th e  s tu d y  a r e a .
M ig r a t io n  R o u te s
A d e f in i t io n  of t e r m s  m u s t  p r e c e d e  t h i s  s e c t i o n .  " L o c a l "  o r  
n o n m i g r a t o r y  e lk  a r e  d e f in e d  a s  t h o s e  tha t  did  not  c r o s s  a s t a t e  
b o u n d a r y .  " M i g r a t o r y "  e lk  c r o s s e d  a s t a t e  b o u n d a r y  in m o v in g  f r o m  
w i n t e r  to  s u m m e r  r a n g e s .  M o v e m e n t s  w e r e  fo l low ed  f o r  2 y e a r s ,
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d i s c l o s i n g  d i f f e r e n t  p a t t e r n s  of m o v e m e n t  w i th in  th e  tw o  t r a p p i n g  
a r e a s  (Idaho F i s h  a n d  G a m e  D e p a r t m e n t  Uni ts  21 and  21 A). S p r in g  
m i g r a t i o n s  of I n s t r u m e n t e d  a n i m a l s  c o in c id e d  w i th  s n o w - m e l t  and 
g r e e n - u p  and Involved  m o v e m e n t s  to  h i g h e r  e l e v a t io n s .  F ig .  6 sho w s  
t h e  g e n e r a l  flow of m a r k e d  e lk  f r o m  w i n t e r  r a n g e s  In t h e  s tu d y  a r e a .
D u r in g  m i g r a t i o n ,  e lk  s o m e t i m e s  t r a v e r s e d  long d i s t a n c e s  
in s h o r t  p e r i o d s  of t i m e .  F l i g h t s  w e r e  s c h e d u le d  at s h o r t  i n t e r v a l s  
to  d e te c t  s u c h  m o v e m e n t s .  At o t h e r  t i m e s ,  a  s e r i e s  of lo c a t io n s  
m a d e  w i th in  a s h o r t  d i s t a n c e  of e a c h  o t h e r  In d ica te d  r e s t i n g  and 
fee d in g  s i t e s  o r  c a lv in g  a r e a s .  D a te s  sh o w n  on ind iv id ua l  e lk  
m i g r a t i o n  r o u t e s  in A ppend ix  III a r e  r e p r e s e n t a t i v e  only.  Many m o r e  
( a e r i a l ,  v i s u a l ,  and  g round)  l o c a t i o n s  w e r e  ob ta in ed  on e a c h  elk.
In 1975, e lk  r e m a i n e d  on M on tana  s u m m e r  r a n g e s  unt i l  
a p p r o x i m a t e l y  t h e  l a s t  w e e k  In O c t o b e r ,  w hen  s n o w s t o r m s  t r i g g e r e d  
r e t u r n  m o v e m e n t s .  Hunt ing  p r e s s u r e  in M ontana  cou ld  have  b e e n  
c o n t r i b u to r y .  F a l l  s n o w s t o r m s  In 1974 w e r e  l a t e r  th a n  t h o s e  of 1975, 
and  m i g r a t i o n  to  w i n t e r  r a n g e  b e g a n  a p p r o x i m a t e l y  10 d a y s  l a t e r .
T h e  1975 c h ec k in g  s t a t i o n  d a ta  e n f o r c e d  th i s  o b s e r v a t i o n  b e c a u s e  of 
e a r l i e r  h u n t e r  s u c c e s s  In 1975. T h e  1974 m i g r a t i o n  to  w i n t e r  r a n g e  
w a s  c o m p l e t e d  by  10 D e c e m b e r ,  but  th e  1975 m i g r a t i o n  w a s  c o m p le t e d  
a p p r o x i m a t e l y  3 w e e k s  e a r l i e r .
M o v e m e n t s  of r a d l o - c o l l a r e d  a n i m a l s  B, D, E ,  F ,  G, H, 
a n d  I (both t r a p p i n g  a r e a s  o b s e r v e d  o v e r  2 c y c l e s )  sh o w ed  th a t  l o c a l
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a n i m a l  m o v e m e n t s  a n d  m i g r a t i o n  r o u t e s  w e r e  r e p e t i t i v e  w i th  f id e l i ty  
f o r  s u m m e r  a n d  w i n t e r  r a n g e s .  Knight  (1970), C r a i g h e a d  et a l .  
(1972), S im m o n s  (1974), L e m k e  (1975), and  B ig g in s  (1975) a l s o  
o b s e r v e d  f id e l i ty  to  a r e a s .
E lk  C and  62, b o th  young a n i m a l s  t r a p p e d  in th e  Hughes  
C r e e k  t r a p ,  w e r e  e x c e p t io n s  to  th e  f id e l i ty  r u l e .  E lk  C m o v e d  f r o m  
w i n t e r  r a n g e  in Idaho  t o  s u m m e r  r a n g e  in M ontana  and w i n t e r e d  n e a r  
Lookout  M oun ta in  a n d  r e m a i n e d  in th a t  g e n e r a l  v ic in i ty .  E lk  62 
w a n d e r e d  t o  n o r t h e r n  Idaho  c r o s s i n g  m a n y  m a j o r  d r a i n a g e s  (A pp en ­
d i c e s  I and  III).
E lk  G m i g r a t e d  f r o m  th e  R a n s a c k  M e a d o w s - G r a n i t e  
M oun ta in  w i n t e r  r a n g e  to  M ontana  s u m m e r  r a n g e  in t h e  B u t l e r  C r e e k  
d r a i n a g e  and  r e t u r n e d  to  th e  G r a n i t e  M ounta in  a r e a .  T h i s  in d ic a te d  
o c c a s i o n a l  m ix in g  of e lk  f r o m  Idaho  M a n a g e m e n t  Uni ts  21 and 21 A.
W a g o n h a m m e r  C r e e k . R a d i o - c o l l a r e d  e lk  f r o m  th e  W a g o n ­
h a m m e r  t r a p  (Idaho Unit 21 A) a l l  m i g r a t e d  to  M ontana  s u m m e r  r a n g e s .  
T h o s e  tha t  w e r e  not sho t  in M o n tana  r e t u r n e d  t o  Idaho w i n t e r  r a n g e s .  
F i g s .  6 a n d  7 show g e n e r a l  m o v e m e n t  p a t t e r n s  and  m i g r a t i o n  r o u t e s  t o  
and  f r o m  s u m m e r  r a n g e s .  A ppend ix  III sh o w s  in d iv id ua l  r a d i o ­
c o l l a r e d  e lk  m o v e m e n t s  f r o m  w h ic h  th e  g e n e r a l  p a t t e r n  w a s  d ra w n .  
M i g r a t i o n  b e g a n  b e tw e e n  7 a nd  28 M ay  1974 and  w a s  c o m p le t e d  in 
M on tan a  b e tw e e n  15 and  21 J u n e  1974, M o v e m e n t  in  1975 s t a r t e d
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l a t e r  (21 t o  28 May) w i th  th e  s a m e  c o m p l e t i o n  d a t e s .
M i n e r a l  l i c k s  at  t h e  h e a d  of B ig  S i l v e r l e a d s  C r e e k  r e c e i v e d  
h e a v y  s p r i n g  u s e  d u r in g  m i g r a t i o n  f r o m  th e  W a g o n h a m m e r  w i n t e r  
r a n g e .
T h e  ju n c t io n  of L i t t l e  Sheep  C r e e k  w i th  Sheep C r e e k  is an 
im p o r t a n t  a r e a  d u r in g  s p r i n g  a nd  fa l l  m i g r a t i o n s .  D u r in g  s p r in g ,  
m i g r a t i n g  e lk  s e p a r a t e  a t  t h a t  ju n c t io n  ( F ig s .  6 and  7) and r e j o i n  t h e r e  
on r e t u r n  in t h e  f a l l  (E lk  D, F ,  H, J l ,  J 2 ,  and  M). E lk  D, F  (1974, 
1975), and M (1975) spe n t  f r o m  2 to  10 d a y s  t h e r e  p r i o r  t o  cont inu ing  
up t h e  N o r th  F o r k  of Sheep  C r e e k  and  on to  M ontana .  E lk  F  (1974),
H (1974, 1975), J1  (1974), a nd  J2  (1975) a l s o  sp e n t  t i m e  on n e a r b y  
s l o p e s  f ee d in g  and  r e s t i n g  p r i o r  to  con t inu ing  n o r t h  t o  L ic k  and  
D a h lo n eg a  c r e e k s  o r  t o  M o r g a n  M oun ta in  and  Big Hole  P a s s  (Appendix 
III).
T h e  n o r t h  f a c e  of S te in  M oun ta in  i s  a l s o  a  f ee d in g  and r e s t i n g  
s i t e  d u r in g  s p r i n g  and f a l l  m i g r a t i o n s .  E lk  J1 (1974) d e la y e d  t h e r e  
f o r  4 d a y s  on h e r  w a y  t o  M o n tan a ,  and  F  (1974, 1975) r e m a i n e d  t h e r e  
7 d a y s  on h e r  r e t u r n  f r o m  s u m m e r  r a n g e .  S igh t ings  of n u m e r o u s  
u n m a r k e d  e lk  in t h i s  a r e a  w e r e  r e c o r d e d  f o r  th e  s a m e  t i m e  p e r i o d s .
T h e  lo w e r  t w o - t h i r d s  of th e  s o u th  s l o p e s  and  r i d g e s  of E a g le  
M oun ta in  r e c e i v e d  m u c h  e lk  u se  d u r i n g  s p r i n g  m i g r a t i o n  (D and  F) .  
C a lv in g  p o s s i b l y  o c c u r r e d  in  s e c l u d e d  d r a w s  on t h e s e  s l o p e s .  A l though  
c o w - c a l f  g r o u p s  w e r e  not s ig h t e d  in tha t  r e m o t e  a r e a ,  r a d io
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t r a n s m i t t e r  l o c a t i o n s  of cow s  D (1974), F  (1975), and  M (1975) and  
a e r i a l  o b s e r v a t i o n s  of u n m a r k e d  e lk  w e r e  m a d e  d u r in g  the  p e r io d  
21 M ay  to  10 J u n e  (Appendix  IV). C a lv e s  w e r e  s ig h ted  2 to  3 w e ek s  
l a t e r  in M ontana .
A s  m i g r a t i o n  c o n t in u ed ,  key  c r o s s i n g  p o in ts  o v e r  the  s t a t e  
b o u n d a r y  and  th e  C o n t in e n ta l  D iv ide  w e r e  e s t a b l i s h e d .  R e tu r n  
m i g r a t i o n  w a s  by  m e a n s  of t h e s e  s a m e  c r o s s i n g  p o in t s .  F r o m  
M a n a g e m e n t  Unit 21A ( W a g o n h a m m e r ) ,  c r o s s i n g  p o in ts  to  Montana  
Hunting D i s t r i c t  321 w e r e :  1) th e  h e a d  of th e  N o r th  F o r k  of Sheep
C r e e k  (Idaho) and  B ig  M o o s e h o r n  C r e e k  (Montana);  2) B r a d l e y  Gulch  
(Idaho) and  P i o n e e r  C r e e k  (Montana);  3) th e  n o r t h  s id e  of M o rg a n  
M oun ta in  and B ig  Hole P a s s ;  and  4) h e a d s  of W es t  F o r k  of Nez  P e r c e  
(Idaho), W es t  F o r k  of S t e v e n s o n  (M ontana) ,  A n d e r s o n  (Idaho), and 
May (Montana)  c r e e k s  ( F i g s .  6 and  7).
A v e r a g e  m i g r a t i o n  d i s t a n c e  of r a d i o - c o l l a r e d  e lk  to  M ontana  
s u m m e r  r a n g e s  w a s  2 5. 3 a i r l i n e  m i l e s  (40. 5 km ) .  E lk  M m o v e d  the  
g r e a t e s t  d i s t a n c e  of 31 m i l e s  (4 9 .6  km ) .
H ughes  C r e e k . H um bug  R i d g e - G r a n i t e  M o u n ta in - R a n s a c k  
M eadow s w i n t e r  r a n g e  (Idaho M a n a g e m e n t  Unit  21) is l o c a te d  f u r t h e r  
n o r t h  th a n  the  w i n t e r  r a n g e  in Idaho  M a n a g e m e n t  Unit 21 A. L o c a l
w e s t w a r d  m o v e m e n t s  t o  h i g h e r  e l e v a t io n s  fo l lo w ed  s n o w - m e l t  and 
g r e e n - u p .  M ig r a t i o n  t o  M on tana  s u m m e r  r a n g e s  b e g a n  b e tw e e n  21
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a nd  2 8 M ay  d u r in g  bo th  y e a r s .  A r r i v a l s  a t  s u m m e r  r a n g e s  w e r e  
c o m p l e t e  at a p p r o x i m a t e l y  t h e  s a m e  t i m e  a s  t h o s e  f r o m  the  W a g o n ­
h a m m e r  w i n t e r  r a n g e  (15 to  21 Ju n e ) .  S ta te  b o u n d a r y  c r o s s i n g  p o in ts  
of e lk  f r o m  Idaho  M a n a g e m e n t  Unit 21 to  M ontana  Hunting D i s t r i c t  250 
w e r e :  1) C h ie f  J o s e p h  P a s s  (E lk  E); 2) W es t  F o r k  of Nez P e r c e
C r e e k  (E lk  G); and  3) h e a d s  of V ine  (Idaho) and  Hughes  c r e e k s  
(M ontana)  (E lk  K, L).  A c r o s s i n g  poin t  p r o b a b l y  e x i s t s  f r o m  the  
h e ad  of H ughes  C r e e k  (Idaho) in to  the  H ughes  C r e e k  d r a i n a g e  in  
M ontana  (F ig .  1), but  c r o s s i n g  t h e r e  w as  not v e r i f i e d  by  b i o t e l e m e t r y .  
O b s e r v a t i o n s  of u n m a r k e d  a n i m a l s  w e r e  e x te n s iv e  in  tha t  a r e a .  
L o c a t io n s  of h u n t e r  h a r v e s t e d  e lk  c h e c k e d  a t  th e  C a r m e n  C r e e k  
C h e c k in g  S ta t ion  c o n f i r m e d  s o m e  of t h e s e  c r o s s i n g  p o in t s .
T h e  M o ntana  m i g r a t i o n  s e g m e n t  of Hughes  C r e e k  r a d i o ­
c o l l a r e d  e lk  t r a v e l e d  a n  a v e r a g e  d i s t a n c e  of 2 5 . 4  a i r l i n e  m i l e s  
(4 0 .6  km )  to  s u m m e r  r a n g e s .  T h e  lo n g e s t  ro u t e  of 32 m i l e s  (51 .2  km) 
w a s  t r a v e l e d  by  E lk  C. L o c a l  e lk  m o v e d  an  a v e r a g e  of 14. 3 m i l e s  
(22. 9 km).
M o v e m e n t s  of E lk  A2, B, I, and  0 (Appendix  III) w e r e  only 
e le v a t io n a l ;  t h e y  did not c r o s s  th e  s t a t e  b o u n d a ry .  T h e r e f o r e ,  t h o se  
a n i m a l s  w e r e  c l a s s i f i e d  a s  lo c a l ,  b e lo n g in g  to  th e  G r a n i t e  M ounta in  
E lk  H e rd .
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S u m m e r  R a n g e s
M ontana  s u m m e r  r a n g e s  in th e  s tu d y  a r e a  a r e  high, m o i s t ,  
cool,  and  s e l d o m  v i s i t e d  by  h u m a n s .  C r e e k s ,  s e e p s ,  b o g s ,  wil low 
f l a t s ,  and  h igh  m o u n ta in  m e a d o w s  a r e  c o m m o n .  S u m m e r  r a n g e s  
o c c u p ie d  b y  th e  b i - s t a t e  e lk  h e r d s  a r e  l a r g e r  t h a n  th e  w i n t e r  r a n g e s  
and do not r e c e i v e  h e a v y  u s e  b y  e lk  excep t  in p r e f e r r e d  a r e a s  
(w al low s ,  s e e p s ,  o r  o t h e r  wet  s i t e s ) .  C l e a r c u t s  r a n g i n g  f r o m  20 to  
450 a c r e s  (8 to  180 ha)  a r e  ev iden t  (Anon. 1975c).  T h ic k  s t a n d s  of 
lo d g ep o le  p ine ,  s u b a lp in e  f i r ,  and w h i t e b a r k  p in e  a r e  p r e d o m in a n t  at 
h igh  e l e v a t io n s ,
W a g o n h a m m e r  e l k . A l a r g e  p a r t  of s u m m e r  e lk  r a n g e  in th e  
W e s t  B ig  Hole s e c t i o n  of th e  s tu d y  a r e a  i s  c h a r a c t e r i z e d  by  r e m o t e ,  
s e c u r e  p o r t io n s  th a t  a r e  p r a c t i c a l l y  u n d i s t u r b e d  by  h u m a n s .  In l a t e  
J u n e ,  c o w - c a l f  g r o u p s  ( inc lud ing  r a d i o - c o l l a r e d  e lk)  w e r e  s ig h te d  in 
th e  d o w n s t r e a m  p o r t io n  of B u t l e r  C r e e k  (E lk  G), Ruby  C r e e k  wil low 
f l a t s  (E lk  H), t h e  Cow C r e e k  m e a d o w s ,  a n d  B ig  M o o s e h o r n  C r e e k  
w il low  f l a t s  (Elk  D).
C a t t l e  g r a z e d  t h e  d o w n s t r e a m  p o r t i o n  of B u t l e r  C r e e k ,  Ruby 
C r e e k  w il low  f l a t s ,  I s a a c  M e ad o w s ,  th e  c l e a r c u t s  in t h i s  a r e a ,  the  
d o w n s t r e a m  p o r t i o n  of th e  W e s t  F o r k  of R uby  C r e e k  to  i t s  ju n c t io n  
w i th  P i o n e e r ,  Cow and Ruby  c r e e k s ,  a n d  th e  Cow C r e e k  m e a d o w s  and 
w i l low  f l a t s .  M id -  a nd  l a t e  s u m m e r  c a t t l e  g r a z i n g  in t h e s e  l o w e r
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p o r t i o n s  of e lk  s u m m e r  r a n g e  in f lu e n c e d  e lk  m o v e m e n t s  to  h ig h e r ,  
m o r e  r e m o t e  s e c t i o n s  of e lk  s u m m e r  r a n g e .
E lk  H, on tw o  s u c c e s s i v e  m i g r a t i o n s  t o  s u m m e r  r a n g e ,  
r e m a i n e d  a p p r o x i m a t e l y  1 m o n th  on t h e  Ruby  C r e e k  wil low f l a t s  n e a r  
th e  m o u th s  of Sawpit  and  B u t l e r  c r e e k s .  D u r in g  t h i s  p e r io d ,  m o o s e  
(A l e es a l c e s ) w e r e  s ig h t e d  t h e r e .  In l a t e  J u l y  ( las t  lo c a t io n  of E lk  H 
t h e r e  w a s  27 Ju ly ) ,  E lk  H m o v e d  t o  h i g h e r  e l e v a t io n  on th e  r i d g e  
b e tw e e n  Sawpit  and  B u t l e r  c r e e k s .  She r e m a i n e d  on th e  n o r th  s lo p e  of 
th a t  a r e a  un t i l  m i g r a t i n g  t o  w i n t e r  r a n g e .  E lk  J l  ex h ib i t ed  n e a r l y  th e  
s a m e  p a t t e r n  a s  H b y  s t a r t i n g  th e  s u m m e r  on th e  Ruby C r e e k  wil low 
f l a t s ,  a n d  th e n  m o v in g  to  h i g h e r  e l e v a t io n  at  t h e  h e a d  of Sawpit .  E lk  
D r e i n f o r c e d  t h i s  p a t t e r n  by  m o v in g  to  th e  h e a d s  of Cow and B ig  
M o o s e h o r n  c r e e k s  w h e n  c a t t l e  g r a z e d  th e  Cow C r e e k  m e a d o w s  in m i d -  
and  l a t e  s u m m e r .  She had  e s t a b l i s h e d  h e r s e l f  d u r in g  e a r l y  s u m m e r  
in th e  d o w n s t r e a m  p o r t i o n s .
E lk  J2 s u m m e r e d  on t h e  r i d g e  b e t w e e n  M ay  C r e e k  and 
M ontana  H ighway 43 w i th  no  c a t t l e  g r a z i n g  in f lu e n ce .  She w a s  l a s t  
l o c a te d  on 26 O c t o b e r  1975 at  t h e  h e ad  of M ay C r e e k ,  n e a r  A n d e r s o n  
M oun ta in ,  on r e t u r n  m i g r a t i o n .  P o s s i b l y  s h e  w a s  shot  and  t h e  r a d i o  
c o l l a r  kept  a s  a s o u v e n i r ,  o r  t h e  r a d i o  t r a n s m i t t e r  fa i l ed .
D u r in g  tw o  s u c c e s s i v e  s u m m e r s .  E l k  F  e s t a b l i s h e d  h e r s e l f  
in t h e  M oo se  C r e e k  d r a i n a g e  n o r t h w e s t  of P y r a m i d  P e a k  a long  the  
C o n t in e n t a l  D iv ide .  S u m m e r  r a n g e  of M w a s  g e n e r a l l y  in t h i s  a r e a
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but  e x te n d e d  f u r t h e r  so u th  t o  G r a v e l l y  P a r k  (T. 5 S . , R. 15 W . , S. 34). 
C a t t l e  did  not g r a z e  t h e s e  a r e a s  a n d  th u s  t h e r e  w e r e  no c a t t l e - e l k  
i n t e r a c t i o n s .
S u m m e r  r a n g e  a c t i v i t y  a r e a s  w e r e  not m e a s u r e d .  An 
e s t i m a t e  of t h e s e  r a n g e  f r o m  l e s s  t h a n  a t h o u s a n d  a c r e s  to  a p a t t e r n  
th a t  would  not lend  i t s e l f  to  a  v a l id  a r e a  e s t im a t i o n .
A few e lk  s u m m e r  in th e  S a lm o n -N a t io n a l  F o r e s t ,  ad jo in in g  
th e  B e a v e r h e a d  N a t io n a l  F o r e s t  a lo n g  t h e  C o n t in e n ta l  D ivide ,  at th e  
h e a d  of t h e  N o r th  F o r k  of Sheep  C r e e k  ( o b s e r v a t i o n  of u n m a r k e d  elk),  
a nd  f r o m  Big  Hole P a s s  n o r t h w e s t  to  L o s t  T r a i l  P a s s  at th e  h e a d s  of 
Nez P e r c e ,  T h r e e m i l e ,  S m i th y ,  a n d  A n d e r s o n  c r e e k s .
R o p e - c o l l a r e d  e lk  f r o m  t h e  W a g o n h a m m e r  t r a p  w e r e  s ig h te d  
at t h e  h e a d  of Nez  P e r c e  C r e e k ,  in B u t l e r ,  M oo se ,  and H a m b y  c r e e k  
d r a i n a g e s ,  and n e a r  W a l l a c e  C r e e k  (R. 18 W. , T .  1 S. , n o r th w e s t  
c o r n e r  s e c t i o n  36) w h i le  on s u m m e r  r a n g e .
D u r in g  2 y e a r s  of o b s e r v a t i o n s ,  i n s t r u m e n t e d  elk  w e r e  n e v e r  
l o c a te d  in th e  c l e a r c u t s  a d j a c e n t  t o  t h e  Big  Hole V a l le y  o r  in t h o s e  
n e a r  Gibbons P a s s .  On one  o c c a s i o n ,  f o u r  u n m a r k e d  elk  w e r e  s ig h te d  
in a  c l e a r c u t  w i th in  20 y a r d s  (18 .2  m )  of th e  edge .  On a n o th e r  
o c c a s i o n ,  n ine  w e r e  s ig h t e d  ru n n in g  a c r o s s  a c l e a r c u t .  M a r c u m  
(1975) s tu d i e d  s u m m e r  and  fa l l  e lk  h a b i t a t  s e l e c t i o n  and u se  in th e  
S a p p h i r e  M o u n ta in s  of w e s t e r n  M ontana .  He found th a t ,  in t h e  a r e a  
of h is  s tu d y ,  e lk  s e l e c t e d  a g a in s t  c l e a r c u t s .  H o w e v e r ,  c l e a r c u t s  in
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M a r c u m ' s  a r e a  w e r e  r e l a t i v e l y  young.  He s u g g e s t e d  tha t  a  c o m p le t e  
e x a m in a t io n  of th e  i n t e r r e l a t i o n s h i p s  b e tw e e n  e lk  and logg ing  shou ld  
t a k e  at  l e a s t  one g e n e r a t i o n  of the  s p e c i e s  ( a p p r o x i m a t e l y  15 to  20 
y e a r s ) ,
Hughes  C r e e k  elk.  T h e  h e a d s  of H u g h e s ,  O v e rw h ic h ,  C o l t e r ,  
and  S h ie ld s  c r e e k s  ( B i t t e r r o o t  N a t io n a l  F o r e s t )  a r e  r o a d l e s s  and 
p r o v i d e  s u m m e r  e lk  r a n g e  (C, K, and  L) .  U. S. F o r e s t  S e r v i c e  land  
u s e  p lan n in g  o b j e c t i v e s  (D a n ie l s  1974:58) f o r  t h i s  a r e a  s t a t e  tha t  
m a n a g e m e n t  w i l l  b e  t o w a r d  p r e s e r v i n g  th e  r o a d l e s s  cond i t ion ,  and 
m a i n t a i n in g  q u a l i t y  e lk  s u m m e r  r a n g e .
E lk  E ,  d u r i n g  2 s u c c e s s i v e  y e a r s ,  s u m m e r e d  on t h e  W est  
F o r k  of C a m p  C r e e k  and  in a n  a r e a  e a s t  of U. S. H ighway 93 so u th  of 
Gibbons P a s s  (Appendix  III).
E lk  s u m m e r  r a n g e  in th e  S a lm o n  N a t io n a l  F o r e s t  p o r t io n  of 
th e  s tu d y  a r e a  a d jo in s  th a t  in  th e  B i t t e r r o o t  N a t io n a l  F o r e s t  a c r o s s  
t h e  s t a t e  b o u n d a ry .  T h e  h e a d s  of T w in ,  V ine ,  and  W es t  F o r k  c r e e k s  
c o m p r i s e d  p a r t  of th e  s u m m e r  r a n g e  of E lk  L. T h i s  h igh  c o u n t r y  is 
a l s o  r o a d l e s s .
L o c a l  e lk  f r o m  th e  H ughes  C r e e k  t r a p  s u m m e r e d  on 
B u t c h e r k n i f e  R id g e  (0), a t  the  h e a d s  of H ughes  and  S a l z e r  c r e e k s  (A2), 
D i t c h  C r e e k ,  H um bug  R id g e ,  and  V o t l e r  and  H a m m e r e a n  c r e e k s  (B).
R o p e - c o l l a r e d  e lk  f r o m  t h e  Hughes  C r e e k  t r a p  w e r e  s ig h te d
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
54
on P o r c u p i n e  R idg e  (Sec. 2, T  1 S, R 20 W) (M ontana)  and S ta te  
C r e e k  (Idaho).
O v e r s t o r y  v e g e t a t i o n  on t h e s e  s u m m e r  r a n g e s  i s  a l s o  
c h a r a c t e r i z e d  b y  lo d g e p o le  p in e ,  s u b a lp in e  f i r ,  and  w h i t e b a r k  p ine  at 
h igh  e l e v a t io n s ,  w i th  a s s o c i a t e d  u n d e r s t o r y  v e g e ta t io n .  Wet m e a d o w s ,  
c r e e k  b o t t o m s ,  and  h igh ,  g r a s s y  m e a d o w s  a r e  a l s o  c o m m o n .
C a t t l e  w e r e  not  g r a z e d  in t h i s  s e c t i o n .
T h i e s s e n  (1975) s a i d ,  "S ince  1960, i n t e n s iv e  f o r e s t  m a n a g e ­
m e n t  p r a c t i c e s  in c lu d in g  t i m b e r  h a r v e s t  and  ro a d b u i ld in g  hav e  b e e n  
a p p l i e d  e x t e n s i v e l y  in s o u t h e r n  Idaho.  E lk  p o p u la t io n s  h av e  d e c l in e d  
s i g n i f i c a n t l y  s i n c e  1964 in t h i s  a r e a .  In 1973, a p p r o x i m a t e l y  65 
p e r c e n t  of a l l  e lk  h a r v e s t e d  in th e  B o i s e  R i v e r  a r e a  w e r e  t a k e n  f r o m  
r o a d l e s s  and  u n d i s t u r b e d  a r e a s .  R o a d l e s s  a nd  u n d i s tu r b e d  a r e a s  
c o m p r i s e  about  2 5 p e r c e n t  of th e  t i m b e r e d  p o r t i o n s  of t h i s  d r a i n a g e .  "
T h e  Idaho  F i s h  and  G a m e  D e p a r t m e n t ,  S a lm o n ,  m a n a g e m e n t  
b io lo g i s t  p lo t t e d  h u n t e r  d i s t a n c e s  of e lk  k i l l s  f r o m  r o a d s  a s  r e p o r t e d  
d u r in g  th e  1975 h un t ing  s e a s o n  in Idaho  M a n a g e m e n t  Units  21, 21 A, 
and  28, A v e r a g e  k i l l  d i s t a n c e s  w e r e :  Unit 2 1 - - 1 . 3  m i l e s  (2 .1  km ).  
Unit 2 1 A - - 1 .  1 m i l e s  (1 .8  km ) ,  and  Unit 2 8 - - 2 .  2 m i l e s  (3 .5  km ).  Of 
th e  t h r e e  un i ts ,  28 i s  th e  l a r g e s t ,  21 n ex t ,  and  21A t h e  s m a l l e s t .  
R o a d e d  a r e a s  a r e  l o c a t e d  m a i n l y  in t h e  e a s t e r n  p o r t io n  of Uni ts  21 
and  28. Unit 21A i s  th e  s m a l l e s t  unit w i th  h ig h e s t  p e r c e n t a g e  of 
r o a d e d  a r e a .  T h e  g r a p h i c  p lot  sh o w ed  tha t  k i l l  l o c a t i o n s  w e r e
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c o n c e n t r a t e d  in a r e a s  w h e r e  t h e r e  w e r e  t h e  f e w e s t  r o a d s  w i th in  th e  
t h r e e  un i ts  (W. L. B od ie ,  p e r s .  c o m m .  ). B od ie  s a id ,  "T h e  in f e r e n c e  
i s  th a t  w h en  o t h e r  f a c t o r s  a r e  d i s c o u n te d ,  and w hen  h a r v e s t  quota  
t i m e  l i m i t s  a r e  a n a ly z e d ,  th e  d a ta  w i l l  show th a t  t h e  quota  l im i t  would  
b e  r e a c h e d  q u i c k e r  in the  unit  w i th  the  h ig h e s t  p e r c e n t a g e  of r o a d e d
a r e a s . "
P e n g e l l y  (1972) s u g g e s t e d  th a t  th e  a m o u n t  of land  p e r m a n e n t l y  
s u b t r a c t e d  f r o m  p r o d u c t i o n  b y  r o a d s ,  l a n d in g s ,  and  p i l e s  of logging  
d e b r i s  r e p r e s e n t s  an  e x t r e m e  c h a l le n g e  to  th e  l an d  m a n a g e r .  M a r c u m  
(1975) e v a lu a te d  e lk  u s e  in a r e a s  in o r  n e a r  open o r  c lo s e d  ro a d  
s y s t e m s  and  found th a t  e lk  u se d  a g r e a t e r  p e r c e n t a g e  of tha t  a r e a  
a v a i l a b l e  in a c lo s e d  s y s t e m  c o m p a r e d  t o  tha t  a v a i l a b l e  in an open 
r o a d  s y s t e m .
K e y - U s e  A r e a s
K e y - u s e  a r e a s  (in a d d i t io n  to  w i n t e r  and  s u m m e r  r a n g e s )  
w e r e  def ined  a s  c a lv in g  and  r u t t i n g  s i t e s ,  and t e r r a i n  sought  by e lk  
d u r in g  hun t ing  s e a s o n s  ( s e c u r e  a r e a s ) .
In Idaho,  h a b i t a t  t y p e s  a s s o c i a t e d  w i th  cow e lk  lo ca t io n s  
d u r i n g  t h e  c a lv in g  p e r i o d  w e r e  D o u g l a s - f i r / p i n e g r a s s  o r  D o u g l a s - f i r /  
s n o w b e r r y  n e a r  6, 000 ft (1, 860 m )  e l e v a t io n  on r i d g e s .  A few s m a l l  
r a v i n e s  (sha l low lo n g i tu d in a l  d e p r e s s i o n s  abou t  100 yds [90 m ]  in 
len g th )  led  off t h e  r i d g e s .  Wet a r e a s  w i th  d e n s e  u n d e r s t o r y  w e r e
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n e a r b y .  T h e  v e g e t a t i o n a l  c o m p le x  in M ontana  d i f f e red ;  lodgepo le  pine 
c o m p r i s e d  th e  m a i n  o v e r s t o r y .  H o w e v e r ,  m a n y  lo c a t io n s  w e r e  in 
d e n s e  w il low  f l a t s  and  s e d g e  m e a d o w s  a lo n g  c r e e k s  (Ruby, B u t l e r ,  
Cow).  M oun ta in  b ig  s a g e b r u s h  w a s  not a v e g e t a t i v e  com ponen t  a s  w a s  
no ted  in R o b e r t s ' (1974) s tu d y .
L o c a t i o n s  of W a g o n h a m m e r  e lk  d u r in g  th e  c a lv ing  p e r i o d . 
D u r in g  th e  c a lv ing  p e r i o d  (21 May to  10 Ju n e ) ,  r a d i o - c o l l a r e d  cows 
f r o m  th e  W a g o n h a m m e r  t r a p  w e r e  l o c a te d  in t h e  a r e a s  shown in F ig ,  8, 
A ppend ix  IV l i s t s  l o c a t i o n  d a t e s  and  c o o r d i n a t e s  down t o  4 0 - a c r e  
(16 ha)  t r a c t s  w i th  d r a i n a g e  n a m e s  o r  p r i n c i p a l  t e r r a i n  f e a t u r e s .
T h e  ca lv in g  p e r i o d s  o c c u r r e d  d u r i n g  m i g r a t i o n s ,  and c a lv e s  
w e r e  a p p a r e n t l y  b o r n  en r o u t e .  C o m p le t io n  of m i g r a t i o n s  and  th e  
l a s t  days  of the  c a lv in g  p e r i o d  (10-15  Ju n e )  c o in c id e d .  C o w - c a l f  
g r o u p s ,  inc lud ing  r a d i o e d  c o w s ,  w e r e  s ig h te d  in th e  P i o n e e r  and Cow 
c r e e k  d r a i n a g e s ,  and  Big M o o s e h o r n ,  Ruby ,  a n d  B u t l e r  c r e e k  wil low 
f l a t s  of M ontana  a s  e a r l y  a s  24 J u n e .
L o c a t io n s  of H ughes  C r e e k  e lk  d u r in g  th e  c a lv in g  p e r i o d . 
L o c a t io n s  of r a d i o - c o l l a r e d  e lk  f r o m  t h e  H ughes  C r e e k  t r a p  a r e  shown 
on F ig ,  9, and  A ppend ix  IV l i s t s  lo c a t io n  d a t e s  and  c o o r d i n a t e s .
In Idaho  M a n a g e m e n t  Unit 21,  c ow - c a l f  g r o u p s  w e r e  s ig h te d  
in t h e  S a l z e r  C r e e k  d r a i n a g e ,  on Hum bug  R id g e ,  at th e  h e ad  of V o t l e r  
C r e e k ,  a n d  on t h e  V o t l e r  C r e e k  r i d g e  s o u t h e a s t  of G i a n i t e  M ounta in
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F i g .  8. A r e a s  w h e r e  e lk  w e r e  l o c a t e d  d u r i n g  t h e  c a l v in g  
p e r i o d  (5 /21  - 6 /1 0 )  a nd  r u t t i n g  p e r i o d  (9 /1 6  - 10 /  l 4 ) - - s t u d y  a r e a ,  
e a s t  ha lf .
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F ig .  9. A r e a s  w h e r e  e lk  w e r e  l o c a t e d  d u r i n g  t h e  c a l v in g  
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L o o ko u t .  E lk  I w a s  s i g h t e d  w i th  a g ro u p  of cows and c a lv e s  on th e  
V o t l e r  C r e e k  r i d g e  in a n  o p en  m e a d o w .  A cow w i th  ca l f  w as  s ig h ted  
in t h e  Sadd le  M oun ta in  b u r n  on 30 M ay  1974 and  w as  th e  f i r s t  ca l f  
s ig h t e d  d u r i n g  t h e  c a lv in g  p e r i o d .  T h e  cow w a s  not m a r k e d .  A p p a r ­
e n t ly  s h e  w as  m i g r a t i n g ,  a s  t h e r e  w a s  s t i l l  a  c o n s i d e r a b l e  am ou n t  of 
snow and  no c o v e r  in th e  a r e a .  S igh t ing  of cow s and  c a lv e s  in the  
S a l z e r  C r e e k  d r a i n a g e  o c c u r r e d  on 24 J u n e  a l s o .
L o c a t io n s  of e lk  d u r in g  t h e  r u t t i n g  p e r i o d . F i g s .  8 and  9 
in c lu d e  s i t e s  of r a d i o - c o l l a r e d  e lk  l o c a t io n s  d u r i n g  th e  r u t t in g  p e r i o d  
(16 S e p t e m b e r  t o  14 O c t o b e r ) .  S ince  t h e s e  l o c a t io n s  w e r e  e s t a b l i s h e d  
b y  m e a n s  of r a d i o  t r a n s m i t t e r s ,  and  th e  s a m p l e  s i z e  ( n u m b e r  of 
r a d i o e d  e lk)  w a s  s m a l l ,  a l l  r u t t i n g  a r e a s  a r e  p r o b a b l y  not d e l in e a te d .  
F o r  e x a m p le ,  t h e  C o n t in e n ta l  D iv ide  and  a d ja c e n t  r e m o t e  a r e a s  in 
bo th  t h e  B e a v e r h e a d  and  S a lm o n  N a t io n a l  F o r e s t s  have  lo ts  of h ab i ta t  
s i m i l a r  to  tha t  u se d  f o r  b r e e d i n g  in t h e  d r a i n a g e s  of th e  W es t  F o r k  of 
S t e v e n s o n ,  S te v en so n ,  and  B u t l e r  c r e e k s .
B u l l  A2 w a s  s i g h t e d  w i th  30 cow s and  c a lv e s  in t h e  S a l z e r  
C r e e k  d r a i n a g e  on 15 A ugus t  1975 and  w a s  l a t e r  l o c a te d  a  n u m b e r  of 
t i m e s  in  s m a l l  d r a i n a g e s  at th e  h e a d  of Hughes  C r e e k ,  n o r th w e s t  of 
Axe  P a r k  (Idaho) . He w a s  sho t  in t h a t  v i c i n i t y  on 22 O c to b e r  1975. 
W hen  sh o t ,  he  w a s  a c c o m p a n ie d  b y  11 o t h e r  a n i m a l s ,  one l a r g e  b u l l  
p lu s  cow s and c a l v e s  (C. E.  K l in k e n b e r g ,  p e r s .  c o m m .  ). T h e
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
60
l o c a t i o n  of b u l l  O d u r i n g  t h e  p e r i o d  w a s  on th e  n o r t h s i d e  of Humbug 
R id g e  n e a r  t h e  D i tc h  C r e e k  d r a i n a g e .
T h e  r u t t i n g  a r e a  at th e  h e a d  of H ughes  C r e e k  in Montana  is 
r e m o t e .  Due t o  t h e  r e m o t e n e s s ,  th e  h u n t ing  p r e s s u r e  i s  l ight  (J.  
F i r e b a u g h ,  p e r s .  c o m m .  ).
H ughes  C r e e k  e lk  s e c u r i t y  a r e a s . B u l l  O s u m m e r e d  on 
B u tc h e r k n i f e  R id g e ,  At th e  s t a r t  of hun t ing  s e a s o n ,  he  w a s  lo c a te d  
n e a r  t h e  r o a d e d  p o r t i o n  of the  D i tc h  C r e e k  d r a i n a g e  (Appendix III). 
T h r e e  d a y s  l a t e r ,  he  w a s  on t h e  n o r t h  s i d e  of R ocky  Mounta in .
Hunting  p r e s s u r e  a p p a r e n t l y  c a u s e d  t h e  m o v e m e n t  t o  t h e  u n ro ad e d  
a r e a .  T h e  a r e a s  b e tw e e n  A l la n  and  R o c k y  m o u n ta i n s ,  ex tend ing  n o r th  
to  th e  h e a d  of T w in  C r e e k ,  and  th e  n o r t h  s i d e  of R o c k y  Mounta in  
p ro v id e d  s e c u r i t y  f o r  e lk  d u r i n g  th e  hun t ing  s e a s o n  (B, I, L, O). 
T h e s e  a r e  u n r o a d e d  a r e a s  a n d  c l u s t e r  p a t t e r n s  of r a d i o - t r a n s m i t t e r  
l o c a t i o n s  show ed  t h i s  u s e  d u r i n g  t h e  h un t ing  s e a s o n .
A s i m i l a r  p a t t e r n  w a s  not no ted  f o r  r a d i o e d  e lk  r e t u r n i n g  to  
t h e  W a g o n h a m m e r - B u r n s  B a s i n  w i n t e r  r a n g e .  T h e  u n ro ad e d  a r e a s  
a lo n g  t h e  C o n t in e n ta l  D iv ide  p r o v i d e d  s e c u r i t y  due  t o  r e m o t e n e s s .
H ab i ta t  T y p e s  and E lk  U se  O b s e r v a t i o n s
W hen k e y e d  out b y  P f i s t e r ' s  (1974) m e th o d ,  s a m p l e  p lo ts  
r e f l e c t  p o t e n t i a l  f o r  c l i m a x  v e g e t a t i o n  a n d  not n e c e s s a r i l y  what  is 
g r o w in g  t h e r e  at  t h e  t i m e .  What w a s  a c t u a l l y  on th e  g round  w as
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
61
r e c o r d e d  f o r  th e  51 s a m p l e  p lo ts  in F i g .  4 and  A ppend ix  II.
W a g o n h a m m e r  C r e e k  w i n t e r  r a n g e . As s a m p l e d ,  th e  
t i m b e r e d  h a b i ta t  t y p e s  on th e  B u r n s  B a s i n - S i l v e r l e a d s - W a g o n h a m m e r  
w i n t e r  r a n g e  w e r e  s c r e e ,  D oug la s  - f i r / p i n e g r a s s  / s n o w b e r r y ,  D o u g la s  - 
f i r / w h i t e  s p i r e a ,  D o u g la s  - f i r  / O r e g o n  g r a p e ,  and  D o u g l a s - f i r / n i n e b a r k  
( s a m p l e  p lo ts  2 9 t h r o u g h  32 and  46 t h r o u g h  48, F i g s .  3 and 4 and 
A p pend ix  II).
D o u g l a s - f i r  t r e e s  p r o v i d e d  c o v e r  and  b e d d in g  s i t e s .  T h e  big  
s a g e b r u s h / b l u e b u n c h  w h e a t g r a s s  h a b i t a t  ty p e  in B u r n s  B a s i n  p r o v id e d  
w i n t e r  f o r a g e  d u r i n g  th e  w i n t e r  of 197 3 -7 4 .  E l k  g r a z e d  th e  open a r e a s ,  
c r o p p i n g  c l o s e l y  w i th  l i t t l e  o r  no r a n g e  d a m a g e .
D u r in g  w i n t e r  1975,  snow d e p th s  in B u r n s  B a s i n  r a n g e d  f r o m  
2 to  3 ft (60 to  90 cm )  w i th  d e e p e r  snow at h i g h e r  e le v a t io n  on n o r th  
s l o p e s  and  a long  c r e e k s .  E lk  u s e  w a s  not o b s e r v e d  in th e  open a r e a s ,  
but  c o v e r  h i g h e r  up th e  s l o p e s  t o  the  e a s t  p r o v i d e d  b y  D o u g l a s - f i r  
t r e e s  w a s  h e a v i ly  u s e d .  E lk  p a c k e d  t r a i l s  in th e  snow  along  m a i n  
r i d g e s ,  b r a n c h  r i d g e s ,  and  s a d d l e s  w h i l e  u s in g  c o v e r .  Heavy c o n ­
c e n t r a t i o n s  of e lk  p e l l e t s  a r o u n d  t r e e  b a s e s  and  a lo n g  e lk  t r a i l s  w e r e  
no ted .
B r o w s e  s p e c i e s  n e a r  t r e e  c o v e r  w e r e  u t i l i z e d  in l i e u  of open -  
a r e a  g r a s s e s  d u r i n g  m i d w i n t e r  1 974-75  a n d  inc luded;  w i l low ,  r o s e  
(R o s a  sp p .  ), c h o k e c h e r r y  (P r u n u s  v i r g i n i a n a ), m o u n ta i n  big
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s a g e b r u s h ,  and  W y o m in g  b ig  s a g e b r u s h .  L igh t  f o r a g i n g  w as  no ted  on 
D o u g l a s - f i r ,  p o n d e r o s a  p in e ,  s n o w b e r r y ,  and  n i n e b a r k .  D u r in g  l a t e  
w i n t e r  and  e a r l y  s p r i n g ,  d r y  g r a s s e s  and n e w - g r o w t h  b luebunch  
w h e a t g r a s s  w e r e  r a p i d l y  c o n s u m e d  on s n o w - f r e e  a r e a s  n e a r  r i d g e  
t o p s  and  on so u th  s l o p e s .  O t h e r  s p e c i e s  u t i l i z e d  w e r e :  p e n s t e m o n  
(P e n s t e m o n  spp .  ), q u a k in g  a s p e n  (P o p u lu s  t r e m u l o i d e s ), e l d e r b e r r y  
(S a m b u c u s  r a c e m o s a ), s y r i n g a  (P h i l a d e l p h u s  l e w i s i i ), m o u n ta in  m a p l e  
(A c e r  g l a b r u m ), m o u n ta in  m a h o g a n y  (C e r c o c a r p u s  l e d i f o l i u s ), and 
s e r v i c e b e r r y  (A m e l a n c h i e r  a l n i f o l i a ).
E lk  u se  on e a c h  type  v a r i e d  w i th  snow dep th ,  t e m p e r a t u r e ,  
and  c o m p e t i t io n  f o r  f o r a g e  (e lk  w i th  c a t t l e ) .  In B u r n s  B a s in ,  th e  
s u m m e r  t h r e e - p a s t u r e  p r o g r a m  f o r  c a t t l e  g r a z i n g  c a u s e d  e x te n s iv e  
u s e  of th e  W a g o n h a m m e r  c r e e k  b o t to m  d u r in g  th e  tw o  s u m m e r s  of the  
s tu d y .  T h u s ,  w i n t e r  f o r a g e  f o r  e lk  w a s  r e d u c e d .  C a t t l e  did not g r a z e  
t h e  s t e e p  s lo p e s  w h ic h  w e r e  u se d  e x c l u s i v e l y  b y  w i n t e r i n g  e lk  and  
d e e r .
Hughes  C r e e k  w i n t e r  r a n g e . T h e  s a m p l e d  t i m b e r e d  h a b i ta t  
t y p e s  o b ta in ed  in t h e  R a n s a c k  M e a d o w s - G r a n i t e  M oun ta in  s e c t i o n  w e r e  
D o u g l a s - f i r / I d a h o  f e s c u e ,  p o n d e r o s a  p i n e / b l u e b u n c h  w h e a t g r a s s ,  
p o n d e r o s a  p i n e / s n o w b e r r y ,  D o u g l a s - f i r / w h i t e  s p i r e a ,  D o u g l a s - f i r /  
w h i t e  s p i r e a / e l k  s e d g e ,  D o u g l a s - f i r / p i n e g r a s s ,  and  D o u g l a s - f i r /  
b e a r g r a s s  (plots  1 t h r o u g h  7 and  33, F i g s .  3 and  4 and  Append ix  II).
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D u r in g  a  n o r m a l  w i n t e r  (1973-74) ,  e lk  a p p e a r e d  to  use  
f o r a g e  s o u r c e s  in t h e  p r o p o r t i o n  t h a t  t h e y  w e r e  a v a i l a b l e .  T h o s e  
s o u r c e s  w e r e  p o n d e r o s a  p i n e / b l u e b u n c h  w h e a t g r a s s ,  p o n d e r o s a  p in e /  
s n o w b e r r y ,  and  th e  D o u g l a s - f i r / w h i t e  s p i r e a  h a b i ta t  ty p e s .  By v i s u a l  
e s t i m a t i o n ,  t h e r e  a p p e a r e d  to  b e  a r e l a t i v e l y  l a r g e r  p r o p o r t i o n  of 
b r o w s e  th a n  g r a s s  p r e s e n t  in t h i s  a r e a .
D u r in g  w i n t e r  197 4 -7 5 ,  snow  d e p th s  g r e a t e r  th an  2 ft (60 cm ) 
c a u s e d  a d i s p e r s i o n  of m a r k e d  e lk  so u th  to  C o p p e r  and  D onne l ly  
g u l c h e s  a n d  f u r t h e r  w e s t .  E a s t  and so u th  s l o p e s  p r o v id e d  g r a s s  
s i m i l a r  to  tha t  on t h e  W a g o n h a m m e r - B u r n s  B a s i n  s l o p e s .  A s i m i l a r  
p a t t e r n  of t r e e  c o v e r  u s e  w a s  no ted  at  h i g h e r  e le v a t io n .  B r o w s e  w a s  
ev iden t  in  o r  n e a r  c o v e r  on n o r t h  s l o p e s  and  in d r a w s .  D u r in g  m i d ­
w i n t e r ,  m a n y  elk ,  inc lu d ing  m a r k e d  a n i m a l s ,  w e r e  o b s e r v e d  fo ra g in g  
on th e  e a s t  and s o u t h  g r a s s  s l o p e s .  F o r a g e  s p e c i e s  w e r e  s i m i l a r  to  
t h o s e  on th e  W a g o n h a m m e r  w i n t e r  r a n g e  w i th  th e  ex ce p t io n  of l ight  
f o r a g i n g  on e v e r g r e e n  c e a n o th u s  (C e a n o th u s  v e l u t i n u s ) and d r y  l e a v e s  
of a r r o w l e a f  b a l s a m r o o t  w e t t e d  by  snow .
W ith  th e  a d v en t  of g r e e n - u p ,  e lk  e x t e n s i v e l y  c ro p p e d  th e  new 
g r o w t h  of i n t e r m e d i a t e  and  c r e s t e d  w h e a t g r a s s e s  and  o r c h a r d  g r a s s  
on th e  c lo s e d  logg ing  r o a d s  in t h e  R a n s a c k  M e a d o w s -H u m b u g  Ridge  
a r e a .  R o a d s  had  b e e n  s e e d e d  b y  t h e  U .S .  F o r e s t  S e r v i c e .  T h e  f lat  
s u r f a c e s ,  in c o n t r a s t  t o  n e a r b y  s l o p e s ,  c o l l e c t e d  m o i s t u r e  w h ich  
r e s u l t e d  in r a p i d  g r o w th  of su c c u le n t  f o r a g e .  T h e  e f fec t  of e lk
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g r a z i n g  on t h e s e  c lo s e d  r o a d s  w a s  s i m i l a r  to  th a t  of a  p a s t u r e  c ro p p e d  
c l o s e l y  b y  d o m e s t i c  u n g u la t e s .
W ith  c o n t in u ed  s n o w - m e l t  and  g r e e n - u p  at  h ig h e r  e le v a t io n s ,  
e lk  f o r a g e d  on new l e a v e s  and  b r a n c h e s  of w h i te  s p i r e a ,  e m e r g in g  
s e e d  h e a d s  and t e n d e r  b a s a l  l e a v e s  of a r r o w l e a f  b a l s a m r o o t ,  and 
s o m e  lu p in e  (L u p in u s  sp p .  ).
P lo t  7 w a s  at th e  6, 700 ft (2, 010 m )  l e v e l  w h ich  e x p la in ed  
t h e  p r e s e n c e  of b e a r g r a s s .  T h i s  p a r t  of th e  w i n t e r  r a n g e  w a s  u s e d  by  
e lk  d u r i n g  l a t e  w i n t e r  a nd  e a r l y  g r e e n - u p .
W a g o n h a m m e r  C r e e k  m i g r a t i o n  r o u t e  h a b i t a t  t y p e s . B e c a u s e  
m i g r a t i o n  r o u t e s  c r o s s e d  th e  C o n t in e n ta l  D iv ide  and  th e  s t a t e  
b o u n d a r y  at  h ig h  e l e v a t i o n s ,  p lo t  s a m p l e s  r e f l e c t e d  v e g e t a t i o n a l  
a s s o c i a t i o n s  of h igh ,  co o l ,  and  m o i s t  e n v i r o n m e n t s .  O b s e r v a t i o n s  of 
f o r a g i n g  e lk  w e r e  c o m p a r a t i v e l y  few c o m p a r e d  w i th  t h o s e  on w i n t e r  
r a n g e  b e c a u s e  of e lk  d i s p e r s i o n  f r o m  w i n t e r  r a n g e  c o n c e n t r a t i o n s .
T h e  s a m p l e d  h a b i t a t  t y p e s  w e r e  D o u g l a s - f i r / p i n e g r a s s / p i n e g r a s s ,  
D o u g l a s - f i r / b e a r g r a s s ,  D o u g l a s - f i r / b l u e b u n c h  w h e a t g r a s s ,  su b a lp in e  
f i r / f o o l ' s  h u c k l e b e r r y ,  s u b a lp in e  f i r / b l u e  h u c k l e b e r r y ,  s u b a lp in e  f i r /  
g r o u s e  w h o r t l e b e r r y ,  su b a lp in e  f i r / p i n e g r a s s ,  and  D o u g l a s - f i r /  
n i n e b a r k .
S a m p le  p lo t s  r e f l e c t e d  t r a n s i t i o n  f r o m  t h e  D ou g la s  - f i r /  
p i n e g r a s s ,  D o u g l a s - f i r / b e a r g r a s s  h a b i t a t  t y p e s  in to  t h e  s u b a lp in e  f i r /
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w h i t e b a r k  p in e  h a b i t a t  t y p e s  and  lo d g e p o le  p in e  a s s o c i a t i o n s .  G r a s s e s  
c h a n g e d  f r o m  w h e a t g r a s s e s  to  p in e  g r a s s  and  e lk  se d g e  w i th  s o m e  
Idaho  f e s c u e ,  and  th e n  t h e  fo rb  b e a r g r a s s  b e c a m e  c o m m o n .  Sh ru b s  
c h a n g e d  f r o m  s n o w b e r r y  and  n i n e b a r k  to  fo o l ' s  h u c k l e b e r r y  and  th e  
h u c k l e b e r r y  s p e c i e s .  E l k  s ig n  on n o r t h  s l o p e s  in su b a lp in e  f i r / f o o l ' s  
h u c k l e b e r r y  and  s u b a lp in e  f i r / b e a r g r a s s  h a b i t a t  t y p e s  w a s  no ted .  E lk  
w e r e  f o r a g i n g  on th e  new g r o w th  of fo o l ' s  h u c k l e b e r r y .  C o n s i d e r a b l e  
f o r a g i n g  on b e a r g r a s s  i n f l o r e s c e n c e s  w a s  no ted  d u r in g  s u m m e r .
C o v e r  an d  t r a v e l  r o u t e s  w e r e  t h e  p r i m a r y  u s e s  of t h e s e  
h a b i t a t  t y p e s .
Hughes  C r e e k  m i g r a t i o n  r o u t e  h a b i ta t  t y p e s . S a m p le d  
t i m b e r e d  h a b i t a t  t y p e s  t a k e n  a lo n g  m i g r a t i o n  r o u t e s  o r ig in a t in g  in th e  
H ughes  C r e e k  d r a i n a g e  w e r e  s u b a lp in e  f i r / b l u e  h u c k l e b e r r y ,  D o u g la s -  
f i r / p i n e g r a s s ,  s u b a l p in e  f i r / b e a r g r a s s ,  s u b a lp in e  f i r / p i n e g r a s s ,  and 
s u b a lp in e  f i r / g r o u s e  w h o r t l e b e r r y  (p lo ts  12, 13 and  21 t h r o u g h  25, 
F i g s .  3 a nd  4 and  A ppend ix  II). T h e  s a m e  h i g h e r  a l t i tu d e  s p e c i e s  
a s  no ted  in th e  p r e c e d i n g  p a r a g r a p h  w e r e  p r e v a l e n t  a long  t h e s e  
r o u t e s .  A r e l a t i v e l y  l a r g e r ’ a m o u n t  of E n g e l m a n n  s p r u c e  o c c u r r e d  
a lo n g  r o u t e s  n o r t h  f r o m  H ughes  C r e e k  to  L o s t  T r a i l  P a s s .  All  
o b s e r v a t i o n s  f r o m  th e  p r e v i o u s  p a r a g r a p h  r e l a t i v e  t o  s p e c i e s  fed 
upon b y  e lk  a p p ly  h e r e .  P r i m a r y  u se  of t h e s e  h a b i t a t  t y p e s  w a s  a g a in  
f o r  t r a v e l  r o u t e s  a n d  c o v e r .
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S u m m e r  r a n g e  h a b i t a t  t y p e s . S u m m e r  r a n g e  u se  at h igh 
e l e v a t i o n s  (6, 000 t o  8, 000 ft;  1, 800 to  2, 400 m )  w a s  keyed  to  s i m i l a r  
h a b i t a t  t y p e s  on a l l  t h r e e  N a t io n a l  F o r e s t s .  S a m p le d  h ab i ta t  ty p e s  
w e r e  s u b a lp in e  f i r / g r o u s e  w h o r t l e b e r r y ,  s u b a lp in e  f i r / b e a r g r a s s ,  
s u b a l p in e  f i r / p i n e g r a s s ,  and  w h i t e b a r k  p i n e / s u b a l p i n e  f i r .
L o d g e p o le  p in e ,  su b a lp in e  f i r ,  w h i t e b a r k  p ine ,  and 
E n g e l m a n n  s p r u c e  w i th  s o m e  D o u g l a s - f i r  w e r e  o v e r s t o r y  s p e c i e s  in 
a l l  p o r t i o n s  of e lk  s u m m e r  r a n g e  on t h e  s t u d y  a r e a .  B e a r g r a s s ,  
p i n e g r a s s ,  and  e lk  s e d g e  w i th  s p a r s e  s t a n d s  of h u c k l e b e r r y  o c c u r r e d  
in th e  u n d e r s t o r y .
High w e t  m e a d o w s  a lo n g  t h e  C o n t in e n ta l  D iv ide  and  a long  th e  
s t a t e  b o u n d a r y  c o n ta in e d  m a n y  w e t - s i t e  g r a s s e s ,  s e d g e s ,  and s h r u b s .  
E l k  u s e  of t h e s e  w e t  s i t e s  w a s  no ted  e s p e c i a l l y  d u r in g  th e  l a t t e r  p a r t  
of th e  s u m m e r .  E x t e n s i v e  e lk  s ig n  in a boggy  a r e a  at  th e  h e a d  of 
B u t l e r  C r e e k  w a s  d o c u m e n te d .  T w e lv e  w a l lo w s  w e r e  co un ted  in th e  
wet a r e a  and  20 e lk  b e d s  a lo n g  th e  e d g e  of th e  m e a d o w s  next t o  th e  
t r e e s .  L i m i t e d  b r o w s in g  on A m e r i c a n  f a l s e  h e l l e b o r e  (V e r a t r u m  
v i r i d e ) in  wet  a r e a s  at th e  h e a d s  of h igh  r a v i n e s  a long  the  C o n t in e n ta l  
D iv ide  w a s  a l s o  no ted .  E lk  n e a r b y  w e r e  o b s e r v e d  in a lo d gep o le  p ine  
s t a n d  w i th  down t i m b e r .  S e v e r a l  e lk  b e d s  in h ig h  g r a s s e s  in a 
m e a d o w  w e r e  a l s o  d o c u m e n te d  n e a r  t h e  m i d - r e g i o n  of B u t l e r  C r e e k .  
F o r a g e  s p e c i e s  w e r e  d i f f icu l t  t o  d o c u m e n t ,  a l th o u g h  f o r a g e  u s e  of 
b e a r g r a s s  s e e d h e a d s  w a s  o b s e r v e d  d u r i n g  l a t e  s u m m e r .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
67
B ig g in s  (1975) a t t e m p t e d  t o  c o r r e l a t e  f ive  t r e e  s p e c i e s  w i th  
r a d i o e d  e lk  l o c a t i o n s  d u r i n g  s u m m e r  m o n th s .  E n g e lm a n n  s p r u c e ,  a 
w e t - s i t e  s p e c i e s ,  h ad  a s l i g h t l y  g r e a t e r  r e l a t i v e  a b u n d an c e  on r a d io e d  
e lk  l o c a t i o n  s i t e s  d u r in g  J u l y  and  A u g u s t ,  and  D o u g l a s - f i r  w a s  l e a s t  
a b u n d an t .  M a r c u m  (1975) d i s c u s s e d  e lk  p r e f e r e n c e s  f o r  w e t - s i t e  
h a b i t a t s  and  t h e  i m p o r t a n c e  of t h e s e  a r e a s  d u r in g  s u m m e r  and  fa l l .
My o b s e r v a t i o n s  r e i n f o r c e  e lk  p r e f e r e n c e  f o r  wet  s i t e s .  T h e s e  da ta  
e m p h a s i z e  th e  i m p o r t a n c e  of M on tana  s u m m e r  r a n g e s  due to  m o r e  
w a t e r  and  m o r e  wet  s i t e s  c o m p a r e d  t o  t h e  a d ja c e n t  Idaho s u m m e r  
r a n g e s  a lon g  th e  C o n t in e n ta l  D iv id e .  T h u s ,  a  l a r g e r  n u m b e r  of e lk  
s u m m e r  in  t h e  M o ntana  p o r t i o n s ,  e s p e c i a l l y  in  th e  W es t  Big  Hole a r e a .
M o r t a l i t y  S u f fe re d  b y  M a r k e d  A n i m a l s
T w e n t y - o n e  a n i m a l s  w e r e  t r a p p e d  and  m a r k e d  th e  f i r s t  
t r a p p i n g  s e a s o n .  T h r e e  m a r k e d  a n i m a l s ,  one r a d i o  and  tw o  r o p e  
c o l l a r s ,  w e r e  sh o t  by  h u n t e r s  (14. 3 p e r c e n t  m o r t a l i t y ) ,  and  one w a s  
, a  t r a p p i n g  c a s u a l ty .  T h u s ,  m o r t a l i t y  th e  f i r s t  y e a r  w a s  19 p e r c e n t .
T h e  n u m b e r  of m a r k e d  e lk  i n c r e a s e d  t o  60 th e  s e c o n d  y e a r .  
C o m b in e d  t o t a l  sh o t  f o r  bo th  y e a r s  w a s  16 (5 r a d i o  and 11 ro p e  
c o l l a r s ,  2 6 . 7  p e r c e n t  m o r t a l i t y ) .  T h e  h i g h e r  n u m b e r  k i l l e d  th e  
s e c o n d  y e a r ,  13, w a s  p r o b a b l y  due  t o  e a r l y  s n o w fa l l  t h a t  s t a r t e d  
m i g r a t i o n  and  m a d e  h un t in g  e a s i e r .  T o t a l  m o r t a l i t y  of m a r k e d  e lk  
w a s  20 of 60 (33 p e r c e n t ) .  F ig .  10 g iv e s  th e  k i l l  l o c a t io n s  of m a r k e d
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a n i m a l s .
I n t e r p o l a t i o n s  r e l a t i n g  to  po p u la t io n  s i z e ,  a g e - g r o u p  c o m p o ­
s i t i o n ,  h un t ing  s u c c e s s ,  w i n t e r - k i l l ,  e tc .  , a r e  of d e b a ta b le  v a lu e  to  
m a n a g e m e n t  d e c i s i o n s  due  t o  t h e  s m a l l  s a m p l e  s i z e .  F i g u r e s  m a y  
r e l a t e  t o  tha t  p o p u la t io n  s e g m e n t  m o s t  s u s c e p t i b l e  t o  t r a p p i n g  (young 
a n d  f e m a l e s ) .  H unt ing  c a s u a l t i e s  m a y  r e f l e c t  t h e  e a s e  with  w h ic h  
m a r k e d  a n i m a l s  a r e  s e e n  o v e r  u n m a r k e d  o n e s .  T h e  p o s s ib i l i t y  a l s o  
e x i s t s  th a t  h u n t e r s  s e l e c t  f o r  o r  a g a in s t  sh o o t in g  a m a r k e d  a n im a l ,  if 
g iv e n  a  c h o ic e .
B u l l  c a l f  62, t r a p p e d  on 2 F e b r u a r y  1974, w a s  k i l led  a s  a 
" r a g h o r n "  bu l l  on 20 O c t o b e r  1975 (21 m o n th s  l a t e r )  in th e  u p p e r  St. 
J o e  R i v e r  a r e a  5 m i l e s  f r o m  th e  R ed  Iv es  R a n g e r  S ta tion ,  135 a i r l i n e  
m i l e s  f r o m  th e  H ughes  C r e e k  t r a p .  W hen k i l l e d ,  th e  a n im a l  show ed  
m a r k s  of f igh t ing  (L. B u c k in g h a m ,  p e r s .  c o m m .  ). In th i s  c a s e ,
M r .  B u c k in g h a m  s t a t e d  h e  did not s e e  t h e  c o l l a r  un t i l  t h e  a n i m a l  w a s  
down.
One cow d ied  th e  f i r s t  y e a r  in L i t t l e  F o u r t h  of J u l y  C r e e k  
d r a i n a g e ,  a p p a r e n t l y  a  s t r e s s  c a s u a l ty .  T h e  s e c o n d  y e a r ,  an  
u n m a r k e d  cow c a r r y i n g  tw in  f e t u s e s ,  w a s  g o r e d  and  k i l led  by  b u l l  O 
in  th e  H ughes  C r e e k  t r a p .  E lk  n u m b e r  17 w a s  l a m e  w hen  t r a p p e d ;  
s h e  w a s  found d e a d  on 14 A p r i l  1975 on w i n t e r  r a n g e .  E x a m in a t io n  
of b o n e  m a r r o w  in d ic a te d  s h e  had  d ied  of m a l n u t r i t i o n .  E lk  1 a l s o  
d i e d  d u r i n g  t h e  s e c o n d  w i n t e r  w i th in  3 m i l e s  of th e  Hughes  C r e e k
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t r a p .  T o o th  w e a r  and  bon e  m a r r o w  in d ic a t e d  old age  and  m a ln u t r i t i o n .  
T a b l e  5 g iv e s  a  s u m m a r y  of m o r t a l i t y .
T A B L E  5. M o r t a l i t y  of m a r k e d  e lk  on th e  s tu d y  a r e a
C a t e g o r y
A ge  g ro u p
T o ta l
0. 5 1. 5 2 . 5 3. 5 -7 .  5 8+
H u n t e r  k i l l s  1974 no. 3 3
% 14. 3
H u n te r  k i l l s  1975 no. 8 5 13
% 2 1 .7
W i n t e r  k i l l s  1974 no. 0
% 0
W i n t e r  k i l l s  1975 no. 1 1 2
% 10
T r a p  c a s u a l t i e s  1974 no. 1 1
% 5
T r a p  c a s u a l t i e s  1975 no. 1 1
% 2. 5
T o ta l no. 0 11 0 8 1 20
% 0 55 0 40 5 100
C e n s  us in g
D u r in g  a  f l igh t  on 24 A p r i l  1975,  194 e lk  w e r e  coun ted  in 
Id ah o  M a n a g e m e n t  Unit 21 A; s i x  w e r e  m a r k e d .  T o t a l  m a r k e d  a n i m a l s  
in  th a t  Unit  w a s  24. U s ing  a  m o d i f i e d  L i n c o l n - P e t e r s o n  Index (Giles  
1971),  t h e  p o p u la t io n  e s t i m a t e  d e r i v e d  f o r  th e  Unit  w a s  776.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
71
T h e  L i n c o l n - P e t e r s o n  Index  M ethod  w a s  a p p l i e d  to  h u n te r  
h a r v e s t  f i g u r e s  f o r  U n i ts  21 a n d  21A f o r  F a l l  1975 v e r s u s  m a r k e d  
e lk  w h ic h  w e r e  k i l l e d  in t h o s e  u n i t s  (1 3 /5 4  = 3 3 8 /x ) .  An a d ju s te d  
e s t i m a t e  w a s  d e r i v e d  by  m u l t i p ly i n g  th e  e lk  h a r v e s t  r e p o r t e d  at the  
C a r m e n  C r e e k  C h e c k in g  S ta t io n  by a  f a c t o r  of 2. 66. T h is  f a c t o r  w as  
d e r i v e d  by  t a b u la t in g  t h e  r e s u l t s  o b ta in e d  f r o m  a  s t a t e w id e  q u e s t i o n ­
n a i r e  m a i l e d  t o  e lk  h u n t e r s  and  c o m p a r i n g  t h o s e  r e s u l t s  to  ch ec k in g  
s t a t i o n  h a r v e s t  t o t a l s  of e lk  (W. L. B od ie ,  p e r s .  c o m m . ) .
T A B L E  6. Idaho  M a n a g e m e n t  Unit e lk  p op u la t io n  e s t im a t e ,  
c o m p u te d  u s in g  t h e  L i n c o l n - P e t e r s o n  Index  Method
1975 H unt ing  S e a so n
Unit 21 Unit 21A T o ta l
M a r k e d  e lk  30 24 54
M a r k e d  e lk  h a r v e s t e d  4 9 13
C h e c k in g  s t a t i o n  e lk  h a r v e s t  79 48 127
A d ju s t e d  c h e c k in g  s t a .  h a r v e s t  210 ( 7 9 x 2 .  66) 128 ( 4 8 x 2 . 6 6 )  338
P o p u l a t i o n  e s t i m a t e  1,404
O b v io u s ly  th e  v a r i a n c e  in the  p o p u la t io n  e s t i m a t e s  i s  l a r g e .  
T h e  h u n t e r  h a r v e s t s  in M o n tana  Hunting  D i s t r i c t s  2 50 and  321 w e r e  
not in c lu d e d  in th e  c h e c k in g  s t a t i o n  d a ta .  E lk  f r o m  the  w e s t e r n  ha lf  
of Idaho  M a n a g e m e n t  Unit 21 w e r e  not  m a r k e d .  T h a t  t e r r a i n  w a s  not 
in c lu d e d  in th e  s tu d y  a r e a .  S m a l l  s a m p l e  s i z e  and  a s h o r t  s a m p l i n g  
p e r i o d  a r e  v a r i a b l e s  th a t  m a k e  th e  p o p u la t io n  e s t i m a t e s  q u e s t io n a b le .
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I n t e r p r e t a t i o n
I b e l i e v e  th a t  th e  h a b i t a t  c u r r e n t l y  i s  in good to  e x ce l len t  
c o n d i t io n ,  r e s u l t i n g  in a  h e a l th y  e lk  p o pu la t io n .  T h i s  is  b a s e d  on 
o b s e r v a t i o n s  of w i n t e r  r a n g e s  th a t  w e r e  not o v e r - g r a z e d ,  w i th  e lk  
sh i f t in g  f r o m  open  a r e a s  t o  t h o s e  n e a r  c o v e r  d u r in g  t h e  s e c o n d  w i n t e r  
of t h e  s tu d y  w h e n  snow d e p th s  w e r e  c o n s i d e r a b l y  d e e p e r .
In m y  opin ion ,  e lk  h e r d s  a r e  be low c a r r y i n g  c a p a c i ty .
D u r in g  th e  1 9 6 0 's ,  w i n t e r - k i l l  w a s  h i g h e r  and  w i n t e r  r a n g e  cond i t ions  
p o o r e r ;  a s  a  r e s u l t ,  e lk  h a r v e s t  q u o ta s  w e r e  i n c r e a s e d  (W. L.  Bodie ,  
p e r s .  c o m m .  ). T h e  w i n t e r  r a n g e  i s  a d e q u a te  f o r  th e  p r e s e n t  p o p u ­
l a t i o n  d u r i n g  m o s t  y e a r s ,  but  a v a i l a b i l i t y  f l u c tu a t e s  w i th  snow 
c o n d i t io n s .  T h u s ,  w i n t e r  r a n g e  m a y  b e c o m e  l im i t i n g  in s o m e  y e a r s .  
S u m m e r  r a n g e  i s  p r e s e n t l y  m o r e  t h a n  a d e q u a te ,  b e c a u s e  m o r e  is 
a v a i l a b l e  th a n  i s  u se d .
P r e d a t i o n  on e lk  w a s  a l m o s t  n o n e x i s t e n t ,  and  w i n t e r - k i l l  w as  
n e g l ig ib le  d u r in g  m y  s tu d y .  T h u s ,  c o n t r o l  of e lk  popu la t ion  is by  
h u n t e r  h a r v e s t  q u o ta s  e s t a b l i s h e d  b y  th e  Idaho  and  M ontana  F i s h  and 
G a m e  D e p a r t m e n t s .  E v e n  th o u gh  th e  s a m p l e  s i z e  w a s  s m a l l ,  h u n te r  
h a r v e s t  of m a r k e d  e lk  w a s  h igh  in  1975. O v e r  2 y e a r s ,  th e  a v e r a g e  
w a s  a  r e a s o n a b l e  p e r c e n t a g e .  Q u o ta s  w e r e  r e a c h e d  q u ick ly  in 1975, 
bu t  b y  t h e  1974 s e a s o n  c l o s u r e ,  t h e  h a r v e s t  q uo ta  had  not b e e n  
a t t a i n e d .  A l though  m y  s a m p l e  s i z e  w a s  s m a l l ,  t h e  e lk  popu la t io n  
a p p e a r s  to  be  young  and  v i g o r o u s .  Idaho  F i s h  and G a m e  D e p a r t m e n t ,
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S a lm o n ,  h e r d  c o m p o s i t i o n  c o u n ts  (1971-75)  s u p p o r t s  th i s  (W. L.
B o d ie ,  p e r s .  c o m m .  ).
M i g r a t i o n  r o u t e s ,  c a lv in g  and  r u t t i n g  a r e a s ,  and o th e r  
f a c t o r s  i m p o r t a n t  t o  e lk  w e r e  d e f in e d  in o r d e r  to  r e l a t e  t h e m  to  
p la n n e d  t i m b e r  h a r v e s t .  C o v e r  on w i n t e r  r a n g e  s e e m e d  to  b e  of m o s t  
i m m e d i a t e  c o n c e r n  a s  an  e lk  h a b i ta t  l im i t i n g  f a c t o r  b a s e d  on i n c r e a s e d  
u s e  d u r in g  a s e v e r e  w i n t e r .
T h e  r e c o m m e n d a t i o n s  in t h e  fo l low ing  c h a p t e r  a r e  p r e s e n t e d  
a s  t h e  b e s t  i n f o r m a t i o n  w h ic h  I h a v e  a c c u m u l a t e d  f o r  p ro v id in g  
a d e q u a te  h a b i ta t  f o r  th e  w e l f a r e  of th e  e lk  popu la t io n .
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M A N A G EM EN T  RECO M M EN D A TIO N S
In v iew  of th e  i n f o r m a t i o n  g a in e d  d u r in g  th i s  s tu d y ,  it is 
r e c o m m e n d e d  tha t :
1) R e s e a r c h  b e  con t in ued  to  r e l a t e  p a s t ,  c u r r e n t ,  and fu tu re  
t i m b e r  h a r v e s t  and  a c c e s s  r o a d  c o n s t r u c t io n  to  e lk  
c a r r y i n g  c a p a c i t y  in t h e  H um bug  R i d g e - R a n s a c k  M eadows* 
G r a n i t e  M oun ta in  a nd  t h e  S i l v e r l e a d s - B u r n s  B as  i n - 
W a g o n h a m m e r  w i n t e r  r a n g e s .  D i f f e r e n t i a l  use  of c o v e r  
and  f o r a g e  by  e lk  u n d e r  v a r y i n g  w i n t e r  cond i t ions  is  c i ted  
a s  r a t i o n a l e .
2) G a m e  m a n a g e m e n t  p e r s o n n e l  in M on tana  and Idaho 
c o n s i d e r  c o m b in e d  h a r v e s t  q u o ta s  and  c o o rd in a te d  hunt ing  
s e a s o n s  f o r  Idaho  M a n a g e m e n t  U ni ts  21 and  21 A, and 
M ontana  Hunting  D i s t r i c t s  2 50 and  321. E lk  that  w i n t e r  in 
Idaho an d  s u m m e r  in M on tana  a r e  hun ted  in bo th  s t a t e s ,  
s o  jo in t  c o n t r o l  of h a r v e s t  and  c a r r y i n g  c a p a c i ty  shou ld  be  
m a i n t a i n e d .
3) T h e  m ix in g  of l o c a l  and  m i g r a t o r y  e lk  in Idaho  M a n a g e ­
m e n t  Unit 21 sh o u ld  be  c o n s i d e r e d  in t h e  t im in g  of hunt ing
74
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s e a s o n s ,  s o  one s e g m e n t  i s  not o v e r h a r v e s t e d .
4) P l a n n in g  o b je c t i v e s  f o r  th e  B e a v e r h e a d  and Sa lm on  
N a t io n a l  F o r e s t s  in c lu d e  r e t a in i n g  th e  r o a d l e s s  condit ion .  
Sp e c i f ic  a r e a s  r e c o m m e n d e d  a r e ;  a) tha t  p o r t io n  of the  
s tu d y  a r e a  in th e  B e a v e r h e a d  N a t io n a l  F o r e s t  bounded  by 
th e  j u n c t io n  of th e  C o n t in e n ta l  D iv ide  on the  sou th ,
M on tana  H ighw ay  43 on t h e  n o r t h ,  and  t h e  Big  Hole V a l ley  
on th e  e a s t ;  b)  in th e  S a lm o n  N a t io n a l  F o r e s t ,  ad jo in ing  
a r e a s  at  th e  h e a d s  of P i e r c e ,  A n d e r s o n ,  Sm ithy ,  T h r e e -  
m i l e ,  N ez  P e r c e ,  N o r t h  and South F o r k s  of Sheep  C re e k ;  
and  c) th a t  a r e a  in the  S a lm o n  N a t io n a l  F o r e s t  ad jo in ing  
t h e  B i t t e r r o o t  N a t io n a l  F o r e s t ,  a lon g  th e  s t a t e  b o u n d a ry ,  
inc lu d in g  th e  h e a d s  of W es t  F o r k ,  S ta te ,  Vine ,  T w in ,  and 
H ughes  c r e e k s  (F ig .  11). If t i m b e r  h a r v e s t  is p lanned ,  it 
sh o u ld  be  d e s ig n e d  t o  a s s u r e  r e t e n t i o n  of a d e q u a te  c o v e r  
and  to  c l o s e  o r  r e s t r i c t  p u b l ic  a c c e s s  to  th e  a r e a .  T h e s e  
a r e a s  p r e s e n t l y  p r o v i d e  s e c u r e  e lk  s u m m e r  r a n g e ,  
b r e e d i n g  h a b i t a t ,  and  a f f o r d  e s c a p e  c o v e r  d u r in g  hunt ing  
s e a s o n s .
5) U. S. F o r e s t  S e r v i c e  r e s o u r c e  m a n a g e r s  g ive  s p e c i a l  
c o n s i d e r a t i o n  t o  th e  a r e a  a r o u n d  t h e  ju n c t io n  of L i t t l e  
Sheep  and  Sheep  c r e e k s  a n d  n e a r b y  h i l l s i d e s ,  and  the  n o r t h  
f a c e  of S te in  M ounta in .  T h i s  a r e a  i s  a  s e p a r a t i o n  and
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F i g .  11. R e c o m m e n d e d  r o a d l e s s  a r e a s  w i t h in  s t u d y  a r e a  
( e n c l o s e d  p o r t i o n s ) .
Note :  C r o s s - h a t c h e d  p o r t i o n  in  B i t t e r r o o t  N a t i o n a l  F o r e s t
h a s  a l r e a d y  b e e n  d e s i g n a t e d  a  r o a d l e s s  a r e a  in  W e s t  
F o r k  R a n g e r  D i s t r i c t  e n v i r o n m e n t a l  p l a n n i n g  s t a t e ­
m e n t .
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j o in in g  poin t  f o r  e lk  m i g r a t i n g  to  and  f r o m  s u m m e r  
r a n g e s ,  is a  r e s t i n g ,  f eed in g ,  and c o n c e n t r a t i o n  a r e a  
d u r in g  m i g r a t i o n ,  a n d  a p r o b a b l e  c a lv in g  a r e a  (Fig .  8).
6) U .S .  F o r e s t  S e r v i c e  r e s o u r c e  m a n a g e r s  shou ld  a s s u r e  
r e t e n t i o n  of a d e q u a t e  c o v e r  a r e a s  on th e  n o r th ,  e a s t ,  and 
w e s t  s i d e s  of R o c k y  M ounta in ,  Hum bug  R idge ,  and  the  
h e a d s  of T w in  and  Hughes  c r e e k s  in dev e lo p in g  any  t i m b e r  
h a r v e s t  p l a n s .  T h e s e  a r e a s  a r e  sought  out by  e lk  d u r in g  
t h e  f a l l  s e a s o n  and  p r o v i d e  e s c a p e  c o v e r  and  b r e e d i n g  
h a b i ta t  (F ig .  9).
7) U. S. F o r e s t  S e r v i c e  r e s o u r c e  m a n a g e r s  shou ld  avoid  
r e m o v a l  of t i m b e r  a d ja c e n t  t o  g r a s s  w i n t e r  r a n g e s .  Such 
t i m b e r  i s  e s p e c i a l l y  i m p o r t a n t  a s  a  s o u r c e  of food and  
s h e l t e r  d u r in g  s e v e r e  w i n t e r s .
8) T h e  fo l low ing  r e c o m m e n d a t i o n s  f r o m  th e  M ontana  
C o o p e r a t i v e  E lk - L o g g i n g  s tu d i e s  (if not  a l r e a d y  i n c o r p o ­
r a t e d  and  a s  m o d i f i e d )  be  inc lu d ed  in U .S .  F o r e s t  S e r v i c e  
t i m b e r  h a r v e s t  p o l i c i e s :
a)  c l e a r c u t s  b e  kep t  a s  s m a l l  a s  p r a c t i c a b l e  (2 5 - a c r e  
m a x im u m ) ;
b) r o a d  a c c e s s  and  s t r a i g h t  s t r e t c h e s  be  m i n i m i z e d  n e a r  
o r  c r o s s i n g  e lk  m i g r a t i o n  r o u te s ;
c) f r e q u e n t  d e n s e  c o v e r  a r e a s  b e  m a i n t a i n e d  a d ja c e n t  to
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r o a d s  th a t  a r e  n e a r  o r  c r o s s  e lk  m i g r a t i o n  r o u t e s  o r  
a r e  n e a r  e lk  w i n t e r  r a n g e s ;
d) c u t s ,  f i l l s ,  and  r i g h t - o f - w a y  c l e a r i n g s  be  m in im iz e d ;
e) s l a s h  d i s p o s a l ,  in c l e a r c u t s  and  a lon g  r i g h t s - o f - w a y  be  
e x te n s iv e  enough  not t o  i m p e d e  e lk  m o v e m e n t s ;
f) e x i s t i n g  r o a d s  b e  e v a lu a t e d  to  s e e  if ab and o n m en t  o r  
c l o s u r e  would  e n h a n c e  e lk  m a n a g e m e n t ;  and
g) p r o p o s e d  r o a d  s y s t e m s  b e  e v a lu a t e d  fo r  im p a c t s  on elk  
on a c a s e - b y - c a s e  b a s i s ,  and  th a t  e lk  r e q u i r e m e n t s  be  
c o n s i d e r e d  in e v e r y  s y s t e m  p lan  o r  r o a d  m a n a g e m e n t  
d e c i s io n .
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SUMMARY
R a d i o - c o l l a r e d  and  n e c k - b a n d e d  e lk  w e r e  u s e d  to  v e r i f y  th e  
a s s u m p t i o n  of m i g r a t i o n  p a t t e r n s  b e tw e e n  w i n t e r  r a n g e s  in Idaho  and 
s u m m e r  r a n g e s  in  M on tana .  R e p e a t  m o v e m e n t s  of r a d i o -  and  r o p e -  
c o l l a r e d  e lk  d u r i n g  tw o  s u c c e s s i v e  c y c l e s  b e tw e e n  w i n t e r  and  s u m m e r  
r a n g e s  e s t a b l i s h e d  th a t  m o s t  e lk  of t h e  b i - s t a t e  h e r d s  had  f id e l i ty  to  
c e r t a i n  a r e a s ;  e r r a t i c  m o v e m e n t s  of a few young a n im a l s  p ro v id e d  
e x c e p t i o n s .  T r a d i t i o n a l  u se  of w i n t e r  a nd  s u m m e r  r a n g e s  he lp ed  
c l a r i f y  t h e i r  l o c a t i o n s  and  r e i n f o r c e d  t h e i r  i m p o r t a n c e .
T h e  e lk  h e r d  in Idaho  M a n a g e m e n t  Unit 21 had m ix e d  c o m ­
p o n e n ts .  Som e r a d i o - c o l l a r e d  e lk  m o v e d  to  l o c a l  s u m m e r  r a n g e s ,  
and  o t h e r s  m i g r a t e d  t o  s u m m e r  r a n g e s  in M ontana .  Mixing of lo c a l  
and  m i g r a t o r y  a n i m a l s  and  m ix in g  b e tw e e n  m a n a g e m e n t  uni ts  w a s  
e s t a b l i s h e d .  R a d i o - c o l l a r e d  e lk  f r o m  Id ah o  M a n a g e m e n t  Unit 21A a l l  
m i g r a t e d  t o  M ontana  s u m m e r  r a n g e s  d u r in g  tw o  s u c c e s s i v e  c y c le s .
R e t u r n  m i g r a t i o n s  f r o m  M o n ta n a  s u m m e r  r a n g e s  and c o n c e n ­
t r a t i o n  of e lk  on w i n t e r  r a n g e s  w e r e  t r i g g e r e d  b y  fa l l  s n o w s t o r m s  and 
snow d e p th s .  R o p e -  and  r a d i o - c o l l a r e d  e lk  w e r e  sh o t  by bo th  
M o n tan a  and  Idaho  h u n t e r s .
79
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W i n t e r  r a n g e s  in t h e  s tu d y  a r e a  c o n ta in e d  a l a r g e r  p r o p o r t io n  
of g r a s s  t h a n  b r o w s e .  E l k  u s e  of open  b lu e b u n c h  w h e a t g r a s s  s lo p e s  on 
t h e  S i l v e r l e a d s - B u r n s  B a s  i n - W a g o n h a m m e r  w i n t e r  r a n g e  w a s  not as  
e x t e n s i v e  th e  s e c o n d  w i n t e r  of the  s tu d y ,  a s  d u r i n g  th e  f i r s t  w i n t e r ,  
due  t o  d e e p  snow . E lk  u se d  th e  h i g h e r  e l e v a t io n s  u n d e r  Douglas  - f i r  
t r e e s  a n d  f o r a g e d  n e a r  th a t  c o v e r .  T h i s  p a t t e r n  s t r e s s e d  the  i m p o r ­
t a n c e  of c o v e r  n e a r  g r a s s  w i n t e r  r a n g e s .
M a r k e d  e lk  f r o m  Idaho M a n a g e m e n t  Unit 21 (Humbug R id g e -  
R a n s a c k  M e a d o w s - G r a n i t e  M ounta in  w i n t e r  r a n g e )  m o v e d  sou th  to  
C o p p e r  and  D o n n e l ly  g u l c h e s  and  w e s t  a lo n g  th e  n o r t h  s id e  of the  
S a lm o n  R i v e r  a s  f a r  a s  In d ian  C r e e k  d u r in g  th e  s e c o n d  w i n t e r .  T h is  
d e m o n s t r a t e d  f l e x ib i l i t y  of w i n t e r  r a n g e  b o u n d a r i e s  and  non - e leva t  i onal  
m o v e m e n t s  of e lk  t o  av o id  d e ep  snow .
M o v e m e n ts  of r a d i o - c o l l a r e d  e lk  d u r in g  m i g r a t i o n s  e s t a b ­
l i s h e d  k e y - u s e  a r e a s .  M i g r a t i n g  e lk  s e p a r a t e d  in t h e  s p r i n g  and 
r e j o i n e d  in th e  f a l l  at  t h e  ju n c t io n  of L i t t l e  Sheep  and Sheep c r e e k s .  
S u r r o u n d in g  s l o p e s  and  h i l l s i d e s  w e r e  e x t e n s i v e l y  u se d  d u r in g  th o s e  
p e r i o d s .
Hunting  p r e s s u r e  c a u s e d  r a d i o - c o l l a r e d  e lk  in the  Humbug 
R i d g e - G r a n i t e  M ounta in  a r e a  a n d  on B u t c h e r k n i f e  R idge  to  m o v e  to  
u n r o a d e d  a r e a s  b e tw e e n  A l la n  and  R o c k y  m o u n ta i n s  and onto n o r th  and 
e a s t  s l o p e s  of R o ck y  M oun ta in  f o r  s e c u r i t y .
E lk  s u m m e r  r a n g e s  w e r e  l o c a t e d  in r o a d l e s s  a r e a s  at  th e
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h e a d s  of H ughes ,  O v e r w h ic h ,  C o l t e r ,  and  Sh ie lds  c r e e k s  ( B i t t e r r o o t  
N a t io n a l  F o r e s t ) .  A d ja c e n t  e lk  s u m m e r  r a n g e  in Idaho w a s  a l s o  
id en t i f i e d .
S u m m e r  r a n g e s  in t h e  B e a v e r h e a d  N a t io na l  F o r e s t  w e r e  
l o c a t e d  a long  th e  C o n t in e n ta l  D iv ide  and n e a r  the  w e s t e r n  and s o u th e r n  
e d g e s  of th e  B ig  Hole  R i v e r  V a l ley .  Som e s u m m e r  k e y - u s e  a r e a s  
s u c h  a s  s e e p s ,  w a l lo w s ,  wil low f l a t s ,  and  high m o u n ta in  m e a d o w s ,  
u s e d  b y  c o w - c a l f  g r o u p s ,  w e r e  iden t i f ied .  A d ja ce n t  a r e a s  a c r o s s  th e  
C o n t in e n ta l  D iv ide  in Idaho  a l s o  p r o v id e d  s u m m e r  r a n g e s .  E lk  u se  of 
l a r g e  c l e a r c u t s  in t h e  a r e a  w a s  not v e r i f i e d .
C a lv in g  and  r u t t i n g  a r e a s  w e r e  id en t i f i e d  th r o u g h  p a t t e r n  
l o c a t i o n s  of r a d i o - c o l l a r e d  e lk  d u r in g  th e  p e r i o d  20 M a y-10  J u n e  and 
16 S e p t e m b e r - 1 4  O c t o b e r .  O b s e r v a t i o n  of u n m a r k e d  e lk  and h u n te r  
r e p o r t s  p lu s  e lk  s ig n  s u p p l e m e n t e d  d a ta  on t h o s e  a r e a s .
K e y - u s e  a r e a s  w e r e  v i s i t e d  and h a b i t a t  ty ped .  E lk  u se  of 
e a c h  h a b i t a t  ty p e  w a s  d o c u m e n te d  w h e n e v e r  o b s e r v e d  and  r e l a t e d  to  
e lk  r e q u i r e m e n t s  f o r  food,  c o v e r ,  and w a t e r .
M a n a g e m e n t  r e c o m m e n d a t i o n s  in c lu d e d  f u r t h e r  s tu d y  of e lk -  
logg ing  r e l a t i o n s h i p s  on w i n t e r  r a n g e s ;  c o m b in e d  hun t ing  quo tas  f o r  
e lk  h u n ted  in b o th  s t a t e s ;  t i m i n g  of hun t ing  s e a s o n s  in  Idaho Unit 21 t o  
p r o t e c t  l o c a l  elk; r e t a i n i n g  the  r o a d l e s s  cond i t io n ,  by  n o n t im b e r  
h a r v e s t  o r  r o a d  c l o s u r e s  in c e r t a i n  a r e a s ;  s p e c i a l  c o n s i d e r a t i o n  fo r  
k e y - u s e  a r e a s  a lon g  m i g r a t i o n  r o u t e s  and  s e c u r i t y  a r e a s  d u r in g
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p la n n in g  of logg ing  s a l e s ;  r e t a i n i n g  t i m b e r  a d ja c e n t  t o  g r a s s  w i n t e r  
r a n g e s ;  and  e s t a b l i s h i n g  r e c o m m e n d a t i o n s  f r o m  th e  M ontana  
C o o p e r a t i v e  E lk - L o g g i n g  s t u d i e s  a s  U .S .  F o r e s t  S e r v i c e  t i m b e r  
h a r v e s t  p o l i c i e s .
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i d e n t i f i c a t i o n Sex
A p p r o x .
a g e
T  r a p p i n g  
d a t e
VI ’ a g o n h a m  ni e r  T r a p
R a d i o  C o l l a r s
No.  of l o c a t i o n s  L o c a l  o r  
r a d i o  a n d  v i s u a l  m i g r a t o r y
C a s u a l t y  
a n d  t y p e
B l o o d
s a m p l e R e m a r k s
A1
c o l l a r  #123
Î 7. 5 1 / 3 1 / 7 4 2 - Y e s
s t r e s s
No r a d i o
r e t r i e v e d
4 / 6 / 7 4
D
c o l l a r  #98
2 4. 5 2 / 2 2 / 7 4
r e t  r a p  
2 / 1 5 / 7 3
85 m i g r a t o r y Y e s
h u n t i n g
1 1 / 1 / 7 5
No n e w  e a r  
t a g  #182
F
c o l l a r  #76
Î 2 . 5 2 / 2 2 / 7 4 83 m i g r a t o r y No No
H
c o l l a r  #81
# 4. 5 2 / 2 2 / 7 4 77 m i g r a t o r y Y e s
h u n t i n g
1 0 / 2 9 / 7 5
No
J 1
c o l l a r  #1 14
Î y r l n g 2 / 2 6 / 7 4 43 m i g r a t o r y Y e s
h u n t i n g
1 0 / 2 3 / 7 4
No c o l l a r  t u r n e d  
in t o  M o n t a n a  
F & G D ep t .  
M i s s o u l a  
1 1 / 2 9 / 7 4
J2
c o l l a r  #114
2.  5 1 / 2 6 / 7 5
r e t r a p
2 / 1 3 / 7 5
40 m i g r a t o r y 9 Y e s
M
c o l l a r  # 1 24
? 4.  5 2 / 1 5 / 7 5 22 m i g r a t o r y Y e s
h u n t i n g
1 0 / 3 0 / 7 5
No r a d i o  r e t r i e v e d  
F & G D e p t . 
M i s s o u l a  
1 1 / 1 7 / 7 5
CO
CO
w  a g o  n h a  ITT m  c  r  T  r  a  p 
R a d i o  C o l l a r s
» 9
P o n d a n t
N o. Sex
A |> p ro x .
a g e
T r a p j n n g
d a t e C a s u a l t y T y p e
P l o o d
s . a m p l c
D a t e
k i l l e d
1 7 y r l n g 2/17/7.7 No - No -
2 c a l l 2 / 7 / 7 . 7 No - No -
;i y r l n g 2/ 7 / 7 . 7 N o - Y e s -
4 s p i k e 2 / 5 / 7 5 No - No -
.1 f s p i k e 2 / 5 / 7 5
r e t r a p
2 / 1 5 / 7 5
Y e s No 1 1 / 1 6 / 7 5
6 c a l f 2 / 5 / 7 5
r e t  r a p  
2 /2  5 / 7 5
N o No -
7 ! c a l f 2 / 5 / 7 5 Y e s h u n t i n g No 1 0 / 2 7 / 7 , 7
(J ! s p i k e 2 / 5 / 7 5 No - No -
Î 4.  5 2 / 5 / 7 5 Y e s h u n t i n g Y e s 1 0 / 1 9 / 7 5
l u 2 .  5 2 / 5 / 7 5 No - Y e s -
11 4.  5 2 / 1 2 / 7 7 N o - No -
12 i 5. ,5 2 / 1 5 / 7 5 No - No -
1:1 V 4.  5 2 / 1 5 / 7 5 No - No -
14 ./ c a l f 2 / 1 5 / 7 5 No - No
1 f) V c a l f 2 / 1 5 / 7 5 No - No -
ir> 7 y r l n g 2 / 1 5 / 7 5 Y e s h u n t i n g No 1 1 / 3 / 7 5
17 V 4 .  5 2 / 1 5 / 7 5 Y e s w int e r No 4 / 1 4 / 7 5
r e t  r a p  
3 / 2 / 7 5 S i g h t e d  5 t i m e s  on w i n t e r  r a n g e
1!’. y r l n g 2 / 1 5 / 7 5 Y e s h un t  ing No 1 1 / 7 / 7 5
1 !l ! s p i k e 2 / 1 5 / 7 5 Y e s h u n t i n g No 1 1 / 3 / 7 5


































H u g h e s  C r e e k  T  r  a  p 
R a d i o  C o l l a r s
E l k
i d e n t i f i c a t i o n Sex
A p p r o x .
a g e
T r a p p i n g
d a t e
No.  of  l o c a t i o n s  
r a d i o  a n d  v i s u a l
L o c a l  o r  
m i g r a t o r y
C a s u a l t y  
a n d  t y p e
B l o o d
s a m p l e R e m a r k s
A2
c o l l a r  #123
3.  5 2 / 5 / 7 5 36 l o c a l Y e s
h u n t i n g
1 0 / 2 2 / 7 5
No
B
c o l l a r  #8 9
Î 3.  5 2 / 2 / 7 4 108 l o c a l No No
C
c o l l a r  #100
y r l n g 2 / 2 / 7 4 56 m i g r a t o r y No No T h i s  a n i m a l  
t u r n e d  o v e r  to  
J o h n  F i r e b a u g h  
1 2 / 3 1 / 7 4 .
R a d i o  f a i l u r e  
s u m m e r  ' 75 .
E
c o l l a r  #45
2.  5 3 / 6 / 7 4 97 m i g r a t o r y No Y e s
G
c o l l a r  #83
2 .  5 2 / 1 0 / 7 4 65 m i g r a t o r y No No R a d i o  f a i l u r e  
6 / 1 7 / 7 5 .  T w o  
v i s u a l  l o c a t i o n s  
a f t e r  r a d i o  
f a i l u r e .  L a s t  
v i s u a l  7 / 1 1 / 7 5 .
I
c o l l a r  #95
r 10 + 3 / 1 4 / 7 4 73 l o c a l Yes
w i n t e r  k i l l  
4/ T5
No R a d i o  
r e t  rIt",  ed 
5 / 2 8 / 7 5
K
c o l l a r  #65
y s p i k e 1 / 4 / 7 5 40 m i g r a t o r y No No
L
c o l l a r  #120
5. 5 1 / 4 / 7 5 45 m i g r a t o r y No Y e s
O
c o l l a r  #110
y 3.  5 3 / 1 / 7 5 39 l o c a l No No
H I
Il 11 ^  h c H c  I' >• i' k T  r  a  p
1 'ciichi nl 
\ o . Hex
A p p r o x .
a g i ­
ll’o p c  f
' f l a p p i n g  
da l  e
o i l  a I S 
(.’a s  u a l l y T y p e
; ; i ' Kj' i 
s  -ri i ipl e
D.i t < ■ 
ki l i ed
61 r a  IJ' 2 / 2 / 7 4 , \ o - No -
6 : ■ r a i l 2 / 2 / 7 4 Y e s h u n t i n g N ( 1 1 0 ' 2 0 / 7 5
6 A s p i k e 2 / 2 / 7 4 Y e s h u n t i n g No
64 - c a l f 2 / 2 / 7 4 Y e s h u n t i n g No
6.Ï c a l f 2 / 2 / 7 4 Y e s h u n t i n g No 1 0 / 1 0 / 7 5
66 c a l f 2 / 2 / 7 4 ■\ 11 No -
67 c a l f 2 / 0 / 7 4
I P - t r a p  2 / 2 0 .  2/2  1 
2 /2 0 ,  6 / 1 0 / 7 4 .  
1 2 / 3 1 / 7 4 ,  2/2 ,5/75
\ o N-i
6!! i c a l f 2 / 2 0 / 7 4 No - No -
e n Î 2.  5 2 / 2 0 / 7 4 No - No
70 Î 4.  .5 2 / 2 0 / 7 4 No - No -
71 f 5. 5 2 / 2 8 / 7 4 No - No -
72 i 10 + 1 2 / 2 8 / 7 4
i v i i n p
1 / 1 7 / 7 5
N o Y e s
76 4 y r l n g 1 2 / 2 8 / 7 4 No - No -
74 r* y r l n g 1 2 / 2 : 1 / 7 4 No - No -
7.7 4 y r l n g 1 2 / 3 1 / 7 4 Y e s h u n t i n g Y e s 1 0 / 1 9 / 7 5
76 (■ 4.  .5 1 2 / 3 1 / 7 4 No - No -
77 I c a l f 1 2 / 3 1 / 7 4 No - No -
IV, i c a l f 1 / 4 / 7 . 5
R.-1 r a p  1 /I 7,  2/2. '
3 / 1 / 7 5
No No
7!.i t .5, .5 1 / 4 / 7 5 Nn - No -
00 c a l f 1 / 4 / 7 5 No No -
01 f). 5 1 / 1 7 / 7 5 No - No -
02 f c a l f 1 / I  7 / 7 5  
r i ' l r a p  
2 / 2 5 / 7 5
No No
80 '' 4.  5 1 / 1 7 / 7 . 5 No - Y e s
84 7 y r l n g 1 / 1 7 / 7 5 Nn No -
85 f s p i k e 2 / 2 : 5 / 7 5 No - No -
1 I n m a  rk i -d 4 . 4.  5 3 / 1 / 7 5 Y e s C î o re d  b y  
B u l l  O
No 3 / 1 / 7 5
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Sam ple L ocation Habitat Type
Hughes  C r e e k  T r a p  A r e a  - Up 
s l o p e  f r o m  t r a p .  (T. 2 5 N . ,  
R .  20 E ,  , S. 10, c e n t e r ) .
D o u g l a s - f i r  - Idaho 
f e s c u e  ( D F / F e i d )
Hughes  C r e e k  T r a p  A r e a  - Down 
s lo p e  f r o m  t r a p .  ( T . 25 N. ,
R. 20 E .  , S. 10, c e n t e r ) .
P o n d e r o s a  pine  - b l u e ­
bun ch  w h e a t g r a s s  ( P P /  
Agsp)
R a n s a c k  M eadow s - E a s t  s lo p e .  
(T. 25 N. , R. 20 E .  , S. 4, 
c e n t e r ) .
P o n d e r o s a  pine  - snow 
b e r r y  ( P P / S y a l )
R a n s a c k  M ead ow s  - W es t  s lo p e ,  
(T. 25 N. , R. 20 E .  , S. 4, 
c e n t e r ) .
D o u g l a s - f i r  - w h i te  
s p i r e a  (D F /S pbe)
G r a n i t e  Mtn  L. O. - South s id e  
r i d g e .  (T. 25 N . , R. 20 E. , 
S. 34, SW 1 /4 ) .
D o u g l a s - f i r  - w hi te  
s p i r e a  - e lk  se d g e  
(D F /S p b e - C a g e )
G r a n i t e  Mtn  L . O .  - N o r th  s id e  
r i d g e .  (T. 25 N. , R. 20 E. ,
S. 34, SW 1 /4 ) .
D o u g l a s - f i r  - p i n e g r a s s  
p i n e g r a s s  ( D F / C a r u -  
C a r u )
Hum bug R id g e  - E a s t  c l e a r c u t s ,  
end of logg ing  r o a d .  (T. 2 5 N. , 
R . 20 E .  , S. 30, SW 1 /4 ) .
D o u g l a s - f i r  - b e a r g r a s s  
(D F /X e te )
E nd  of S te in  G u lch  R oad  - r id g e .  
(T. 24 N. , R. 21 E .  , S. 25,
SW 1 /4 ) .
D o u g l a s - f i r  - p i n e g r a s s  
p i n e g r a s s  ( D F / C a r u -  
C a r u )
10
Head of B ig  and  L i t t l e  S i l v e r ­
l e a d s  c r e e k s .  (T. 24 N. ,
R.  21 E .  , S. 36, NE 1 /4 ) .
S te in  Mtn T r a i l  - South  s lo p e .  
(T.  24 N. , R. 21 E,  , S. 31, 
NE 1 /4 ) .
D o u g l a s - f i r  - b e a r g r a s s  
( D F /X e te )
D o u g l a s - f i r  - b lu ebu n ch  
w h e a t g r a s s  (D F /A g sp )
11 S te in  Mtn T r a i l  - N o r th  s lo p e .  
(T. 24 N. , R. 21 E .  , S. 32, 
NW 1 /4 ) .
Suba lp ine  f i r  - m e n z i e s i a  
(A F /M e f e )
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12 T w in  C r e e k  - N o r th  s lo p e .  (T.  26 
N. , R. 20 E .  , S. 32, SW 1 /4 ) .
13 T w in  C r e e k  - South  s lo p e .  (T. 26 
N. , R. 20 E. , S. 32, SW 1 /4 ) .
Suba lp ine  f i r  - b lue  
h u c k l e b e r r y  (A F /V a g i )
D o u g l a s - f i r  - p i n e g r a s s  
( D F / C a r u )
14 C o n t in e n ta l  D iv ide  - N o r th  s id e
M o r g a n  M tn  - W e s t  s lo p e .  (T. 2 5 
N. , R . 22 E .  , S. 3, NE 1 /4 ) .
Suba lp ine  f i r  - g r o u s e  
w h o r t l e b e r r y  ( A F /V a s c )
15 C o n t in e n ta l  D iv ide  - N o r th  s i d e  
M o r g a n  Mtn - E a s t  s lo p e .  (T. 3 
S. , R. 18 W. , S. 33, NW 1 /4 ) .
Suba lp ine  f i r  - p i n e g r a s s  
( A F / C a r u )
16 Sadd le  - H ead  of B r a d l e y  Gulch.  
(T .  3 S. , R. 17 W . , S. 34,
SW 1 /4 ) .
Subalp ine  f i r  - g r o u s e  
w h o r t l e b e r r y  (A F /V a s e )
17 H ead  of P i o n e e r  C r e e k .  (T. 3 
S. , R. 17 W. , S. 34, SW 1 /4 ) .
18 Cow C r e e k .  (T. 3 S. , R. 17 W. , 
S. 35, NW 1 /4 ) .
19 B ig  M o o s e h o r n  C r e e k  - South  of 
c l e a r c u t .  (T. 3 S. , R .  17 W . ,
S. 32, SW 1 /4 ) .
Suba lp ine  f i r  - g r o u s e  
w h o r t l e b e r r y  ( A F /V a s e )
Suba lp ine  f i r  - g r o u s e  
w h o r t l e b e r r y  ( A F /V a s e )
Suba lp ine  f i r  - g r o u s e  
w h o r t l e b e r r y  ( A F /V a s c )
20 I s a a c  M eado w s  - W es t  s i d e .  (T. 3
S. , R .  17 W . , S. 21 ,  NE 1 /4 ) .
21 Head  W e s t  F o r k  C a m p  C r e e k .
(T. I S . ,  R.  19 W. , S. 31,
NE 1 /4 ) .
Suba lp ine  f i r  - g r o u s e  
w h o r t l e b e r r y  ( A F / V ase )
Suba lp ine  f i r  - b e a r g r a s s  
( A F /X e te )
22 J u n c t io n  Div ide  T r a i l  and  S add le  
Mtn R oad .  (T. I S . ,  R.  19 W. ,
S. 31, SW 1 /4 ) .
23 G ibbons  P a s s  R oad  - N o r t h  s lo p e ,  
(T .  26 N. , R. 23 E .  , S. 26,
SW 1 /4 ) .
Suba lp ine  f i r  - b e a r g r a s s  
( A F /X e te )
Suba lp ine  f i r  - b e a r g r a s s  
( A F /X e t e )
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24 A n d e r s o n  Mtn R o ad  - H ead  of
P i e r c e  C r e e k  - W e s t  s l o p e .  (T. 2 
S. , R .  18 W, , S. 30, NE 1 /4 ) .
Suba lp ine  f i r  - p i n e g r a s s  
( A F / C a r u )
25 A n d e r s o n  Mtn R o a d  - Head  of 
R i c h a r d s o n  C r e e k  (Mt.) - E a s t  
s l o p e .  (T. 2 S. , R. 18 W . , S. 
24,  NW 1 /4 ) .
26 N o r th  f a c e  S te in  Mtn - 8,000 ft. 
e lev .  (T. 24 N. , R .  21 E .  , S. 
29, SW 1 /4 ) .
27 N o r th  f a c e  S te in  Mtn - 7,500 ft.
e lev .  (T. 24 N. , R .  21 E . , S. 
29, SW 1 /4 ) .
28 N o r th  f a c e  S te in  Mtn - 7,000 ft.
e lev .  (T. 24 N. , R .  21 E . , S. 
29,  NW 1 /4) .
29 W a g o n h a m m e r  T r a p  - South
s lo p e .  (T.  24 N. , R. 21 E .  ,
S. 13, NW 1 /4 ) .
30 B u r n s  B a s in .  (T. 24 N . , R.  21
E .  , S. 11, SE 1 /4 ) .
31 Mud S p r in g s  - E a s t  s i d e  B u r n s
B a s i n  - N o r t h  s lo p e .  (T. 24 N . ,
R. 21 E .  , S. 12, NW 1 /4 ) .
32 Mud S p r in g s  - E a s t  s i d e  B u r n s
B a s i n  - South s lo p e .  <T, 24 N. , 
R.  21 E .  , S. 12, NW 1 /4 ) .
33 J u n c t io n  D i tc h  and H ughes
c r e e k s .  (T. 25 N. , R. 20 E . ,
S. 8, SW 1 /4 ) .
Suba lp ine  f i r  - g r o u s e  
w h o r t l e b e r r y  ( A F /V a s e )
S uba lp ine  f i r  - g r o u s e  
w h o r t l e b e r r y  ( A F /V a s e )
Suba lp ine  f i r  - g r o u s e  
w h o r t l e b e r r y  ( A F /V a s c )
D o u g la s - f i r  - p i n e g r a s s  
( D F / C a r u )
S c r e e
W y o m in g  big s a g e b r u s h /  
b lu eb u n c h  w h e a t g r a s s  
( A r t r / A g s p )
D o u g l a s - f i r  - p i n e g r a s s  
m o u n ta in  s n o w b e r r y  
( D F / C a r u - S y o r )
W yom ing  b ig  s a g e b r u s h /  
b lu eb u n c h  w h e a t g r a s s  
( A r t r / A g s p )
P o n d e r o s a  p ine  - s n o w ­
b e r r y  ( P P / S y a l )
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34 J u n c t io n  Sheep  C r e e k  and S te in  
G u lch  - N o r th  s l o p e .  (T, 25 N . , 
R.  21 E. , S. 13, SW 1 /4 ) .
D o u g l a s - f i r  - n in e b a r k  
( D F / P h m a )
35 W es t  F o r k  Ruby C r e e k .  (T. 2 S . ,  
R.  17 W. , S. 11, NE 1 /4 ) .
Suba lp ine  f i r  - g r o u s e  
w h o r t l e b e r r y  - p i n e g r a s s  
( A F / V a s e - C a r  u)
36 J u n c t io n  m o u th  of G o r y  C r e e k  
and  F o o t h i l l  R oad .  (T. 2 S . ,  
R . 16 W . , S. 15, NE 1 /4 ) .
Suba lp ine  f i r  - g r o u s e  
w h o r t l e b e r r y  ( A F /V a s c )
37 J u n c t io n  m o u th  of B u t l e r  C r e e k  
a nd  F o o t h i l l  R oad .  (T .  2 S . ,
R.  16 W. , S. 35, SW 1 /4 ) .
38 M outh  of M ay  C r e e k .  (T. 1 S . ,
R.  17 W. , S. 13, SW 1 /4 ) .
39 B r a d l e y  G ulch .  (T. 2 5 N. ,
R. 22 E . , S. 11, SE 1 /4 ) .
40 Mouth of P r u v a n  C r e e k .  (T. 25 
N. , R .  22 E .  , S. 14, SE 1 /4 ) .
41 2 m i l e s  up P r u v a n  C r e e k  - E a s t  
s lo p e .  (T. 24 N. , R.  22 E .  ,
S. 24, SW 1 /4 ) .
42 P r u v a n  C r e e k  - 2/3 w a y  up 
d r a i n a g e  - E a s t  s l o p e .  (T. 24 
N. , R . 22 E .  , S. 25,  SE 1 /4 ) .
43 B u t l e r  C r e e k  - 3/4 w a y  up so u th  
b r a n c h .  (T. 2 S . ,  R. 17 W. , S. 
36, SW 1 /4 ) .
44 R id g e  - J u n c t io n  B u t l e r  C r e e k ,  
Ruby C r e e k  and  May C r e e k  t r a i l s .  
(T. 2 S . ,  R. 17 W. , S. 2, NE 
1 /4 ) .
Suba lp ine  f i r  - p i n e g r a s s  
( A F / C a r u )
Suba lp ine  f i r  - d w a r f  
h u c k l e b e r r y  ( A F /V a c a )
Suba lp ine  f i r  - b lue  
h u c k l e b e r r y  (A F /V ag i )
Suba lp ine  f i r  - g r o u s e  
w h o r t l e b e r r y  ( A F /V a s e )
Suba lp ine  f i r  - p i n e g r a s s  
( A F / C a r u )
Suba lp ine  f i r  - b lu e  
h u c k l e b e r r y  (A F /V a g i )
Suba lp ine  f i r  - b e a r g r a s s  
( A F /X e te )
W h i t e b a r k  pine  - s u b ­
a lp in e  f i r  (W B P /A F )
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S a m p le L o ca t io n Habitat Type
45 W e s t  s i d e  S a d d le  Mtn .  (T. 1 S . ,  
R .  19 W . , S. 30, N E  1 /4 ) .
46 J u n c t i o n  W a g o n h a m m e r ,  S te in  
M o u n ta in ,  P o i s o n  M ead o w  T r a i l s ,  
E a s t  s l o p e .  (T. 24 N. , R .  21 E .  , 
S. 12, N E  1 / 4 ) .
W h i t e b a r k  p in e  - s u b ­
a l p i n e  f i r  ( W B P / A F )
D o u g l a s - f i r  - w h i t e  
s p i r e a  ( D F /S p b e )
47 J u n c t i o n  W a g o n h a m m e r ,  S te in  
M o u n ta in ,  P o i s o n  M ead o w  T r a i l s ,  
W e s t  s l o p e .  (T.  24 N. , R .  21 E .  , 
S. 12, N E  1 / 4 ) .
48 J u n c t i o n  W a g o n h a m m e r ,  S te in  
M o u n ta in ,  P o i s o n  M e a d o w  T r a i l s ,  
Sou th  s l o p e .  (T. 24 N. , R .  21 E .  , 
S. 12, NE  1 / 4 ) .
D o u g l a s - f i r  - O r e g o n  
g r a p e  ( D F / B e r e )
S c r e e
49 J u n c t i o n  S h ie ld s  C r e e k  R id g e ,  
O v e r w h i c h  F a l l s  T r a i l s .  (T.  1 
S. , R .  19 W. , S. 34, SE  1 / 4 ) .
50 H u g h e s  P o in t  T r a i l  - 1/2 w a y  t o  
H u g hes  P o i n t  - R id g e .  (T. I S . ,  
R.  19 W. , S. 2, NW 1 / 4 ) .
51 H u g h e s  P o i n t .  On to p .  (T. 2 S. ,
R ,  19 W. , S. 11, N E  1 / 4 ) .
S u b a lp in e  f i r  - b e a r g r a s s  
( A F / X e t e )
S u b a lp in e  f i r  - g r o u s e  
w h o r t l e b e r r y  ( A F / V a s c )
W h i t e b a r k  p in e  - s u b ­
a lp i n e  f i r  ( W B P / A F )
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A ppend ix  III
M aps  of In d iv id ua l  A n im a l  M o v e m e n t s  and 
Rope  C o l l a r  S ight ings
W i n t e r  R ang e  
S u m m e r  R an g e  
F a l l  R ang e
Rope  C o l l a r  
S igh t in gs X X
J a n u a r y  1974 to  D e c e m b e r  1975
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iieaoTjtviû  , , /  <
f / E T / i t  ' ’ / « / T f  - ^ v  y - \
o  _. . iS«' -AV«/-M
&A9LC




1S A U M O W
/ V A T / O N A i _
fOACSr
f / k  6  Æ î / x y r » . « M  
l/îh4- -  ,I2/z»ItS 
7W« cy t/ t )
* I a  XCMtlO
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
B ITTER R O O T
n a t i o n a l
f O M S T
|[ TO MI(«0ULA,M0MTAA«A 
OMOMt MM
BEAVERHEAD














P V A A H I OI
uAvtact




£ f k  C 9  I y r * W
z (z /t4 -7 /? l7 S  
O n * -  t y c T * .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
T O  M l i k O U M
OMOM» M W
Bit t e r r o o t
NATfOMAL 








/ A lU NO MOUNTAIN
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A ppendix  IV
L o c a t io n s  of R a d io e d  Cow E lk  D u r in g  
C a lv in g  P e r i o d s  1974 and  1975 
(21 M a y -1 0  Ju n e )
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Radioed Elk from  W agonham m er Trap
Elk Date Location
D 5 / 2 1 / 7 4  T .  24 N. , R. 22 E.  , 22, NE 1 /4 ,  NW 1 /4 ,  Sheep
C r e e k .
5 / 2 3 / 7 4  T .  24 N. , R. 21 E .  , 21, SE 1 /4 ,  NE 1 /4 ,  Sheep 
C r e e k .
5 / 2 7 / 7 4  T .  25 N. . R. 21 E. , 9, NE 1 /4 ,  NW 1 /4 ,  L i t t l e  
Sheep  C r e e k .
5 / 3 0 / 7 4  T .  24 N. , R. 21 E .  , 17, NW 1 /4 ,  NW 1 /4 ,  Sheep 
C r e e k .
6 / 3 / 7 4  T .  24 N. , R. 21 E.  , 17, SE 1 /4 ,  SE 1 /4 ,  Sheep
C r e e k .
6 / 1 0 / 7 4  T .  24 N . , R. 22 E . , 22, SE 1 /4 ,  NW 1 /4 ,  Sheep 
C r e e k .
5 / 2 2 / 7 5  T .  24 N. , R ,  21 E.  , 12, SW 1 /4 ,  NW 1 /4 ,  W a g o n ­
h a m m e r  C r e e k .
5 / 2 7 / 7 5  T .  24 N. , R. 21 E .  , 12, SW 1 /4 ,  NW 1 /4 ,  W a g o n ­
h a m m e r  C r e e k .
6 / 2 / 7 5  T .  24 N. , R .  21 E .  , 36, NW 1 /4 ,  NE 1 /4 ,  Big
S i l v e r l e a d s  C r e e k .
6 / 4 / 7 5  T .  25 N. , R.  21 E .  , 9, SW 1 /4 ,  NE 1 /4 ,  L i t t l e
Sheep  C r e e k .
6 / 6 / 7 5  T .  25 N. , R .  22 E .  , 34, SE 1 /4 ,  NW 1 /4 ,
D a h lo n eg a  C r e e k .
6 / 9 / 7 5  T .  2 5 N. , R. 22 E .  , 34, SW 1 /4 ,  NW 1 /4 ,
D a h lo n e g a  C r e e k .
6 / 1 4 / 7 5  T .  3 S. , R. 17 W. , 26, SE 1 / 4 ,  SE 1 /4 ,  Cow 
C r e e k .
F  5 / 2 1 / 7 4  T .  24 N. , R. 21 E . , 17, NE 1 / 4 ,  SW 1 /4 ,  Sheep
C r e e k .
5 / 2 3 / 7 4  T .  24 N. , R. 21 E. , 17, SE 1 / 4 ,  NW 1 /4 ,  Sheep  
C r e e k .
5 / 2 7 / 7 4  T .  3 S. , R .  17 W. , 19, SW 1 / 4 ,  SW 1 /4 ,  Ruby  
C r e e k .
5 / 3 0 / 7 4  T .  3 S. , R. 17 W. , 21, SE 1 /4 ,  NW 1 / 4 ,  I s a a c  
M e ad o w s .
6 / 3 / 7 4  T .  2 S . ,  R .  16 W . , 15, NE 1 / 4 ,  SW 1 /4 ,  Ruby
C r e e k .
6 / 1 0 / 7 4  T .  3 S. , R .  16 W . , 22, NE 1 / 4 ,  SW 1 /4 ,  I s a a c
M ead o w s .
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Elk D ate Location
5 / 2 7 / 7 5
6 / 9 / 7 5
6 / 1 7 / 7 5
H 5 / 2 1 / 7 4  
5 / 2 3 / 7 4  
5 / 2 7 / 7 4  
5 / 3 0 / 7 4  
6 / 3 / 7 4  
6 / 1 0 / 7 4  
6 / 1 3 / 7 4
5 / 2 7 / 7 5
5 / 3 0 / 7 5
6 / 2 / 7 5
6 / 4 / 7 5
6 / 6 / 7 5
6 / 9 / 7 5
6 / 1 4 / 7 5
J1  5 / 2 1 / 7 4  
5 / 2 3 / 7 4  
5 / 2 7 / 7 4
T .  3 S. , R. 16 W. , 2, NE 1 /4 ,  SE 1 /4 ,  M oose  
C r e e k .
T .  3 8 . ,  R. 16 W. , 2, SW 1 /4 ,  SE 1 /4 ,  M oose  
C r e e k .
T .  3 S. , R .  17 W. , 3, SW 1 /4 ,  NE 1 /4 ,  M oose  
C r e e k .
T .  25 N. , R .  21 E . , 8, NW 1 /4 ,  SE 1 /4 ,  L i t t l e  
Sheep  C r e e k .
T .  25 N . , R. 21 E .  , 5, NW 1 /4 ,  SE 1 /4 ,  L ic k  
C r e e k .
T .  3 S. , R. 17 W . , 28,  NW 1 /4 ,  SW 1 /4 ,  L i t t l e  
M o o s e h o r n  C r e e k .
T .  3 S. , R .  17 W . , 21, NW 1 /4 ,  SE 1 /4 ,  I s a a c  
M e ad o w s .
T .  3 S. , R. 17 W . , 21, NW 1 / 4 ,  SE 1 / 4 ,  I s a a c  
M e ad o w s .
T .  3 S. , R .  17 W . , 16, SE 1 /4 ,  SE 1 /4 ,  N icke l  
B a r  Gulch .
T .  3 S. , R. 17 W . ,  14, SE 1 /4 ,  NW 1 /4 ,  Ruby
C r e e k .
T .  24 N. , R .  21 E .  , 19, SE 1 /4 ,  SE 1 /4 ,  S te in  
Gulch .
T .  24 N. , R. 21 E .  , 29, NW 1 /4 ,  NW 1 /4 ,  S te in  
M oun ta in .
T .  24 N. , R. 21 E . , 29, NW 1 /4 ,  SW 1 /4 ,  S te in  
M ounta in .
T .  25 N. , R. 21 E . , 8, NW 1 / 4 ,  SE 1 /4 ,  L i t t l e  
Sheep  C r e e k .
T .  25 N . , R. 21 E.  , 4, NW 1 / 4 ,  SW 1 / 4 ,  L ic k  
C r e e k .
T .  25 N . , R. 21 E . , 8, SE 1 / 4 ,  NE 1 /4 ,  L i t t l e  
Sheep  C r e e k .
T .  25 N. , R. 21 E . , 33, SW 1 / 4 ,  SW 1 /4 ,  B e a r t r a p  
C r e e k .
T .  24 N . , R. 21 E . , 29, NW 1 / 4 ,  NE 1 /4 ,  S te in  
M ounta in .
T .  24 N . , R. 21 E .  , 20, NW 1 / 4 ,  SE 1 /4 ,  S te in  
M ounta in .
T .  3 S . ,  R .  16 W. , 33, NW 1 / 4 ,  NE 1 /4 ,  L i t t l e  
M o o s e h o r n  C r e e k .
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E lk D ate Location
5 / 3 0 / 7 4  T .  3 S. , R. 16 W. , 22, NW 1 /4 ,  SE 1 /4 ,  I s a a c  
M e ad o w s .
6 / 3 / 7 4  T .  2 5 . ,  R. 16 W. , 15, NE 1 /4 ,  SW 1 /4 ,  Ruby
C r e e k .
6 / 1 0 / 7 4  T .  2 S. , R. 16 W. , 15, NE 1 /4 ,  SE 1 /4 ,  Ruby 
C r e e k .
6 / 1 3 / 7 4  T .  2 S. , R. 16 W. , 3, NE 1 /4 ,  SW 1 /4 ,  Sawpit  
C r e e k .
J2  5 / 2 2 / 7 5  T .  24 N. , R. 21 E.  , 1, NE 1 /4 ,  SW 1 /4 ,  Big
S i l v e r l e a d s  C r e e k .
5 / 3 0 / 7 5  T .  24 N. , R. 21 E. , 30, NE 1 /4 ,  SW 1 /4 ,  S te in
G ulch .
6 / 2 / 7 5  T .  25 N. , R .  21 E.  , 32, SE 1 /4 ,  NW 1 /4 ,  Chink
G ulch .
6 / 4 / 7 5  T .  25 N. , R. 21 E.  , 20, NW 1 /4 ,  SE 1 /4 ,  T h r e e -
m i l e  C r e e k .
6 / 6 / 7 5  T .  2 5 N, , R. 21 E ,  , 21,  SE 1 /4 ,  NW 1 /4 ,  T h r e e -
m i l e  C r e e k .
6 / 9 / 7 5  T .  25 N. , R. 22 E .  , 22, NW 1 / 4 ,  SW 1 /4 ,  W es t
F o r k  N ez  P e r c e  C r e e k .
6 / 1 4 / 7 5  T .  2 S. , R. 17 W. , 22, SE 1 /4 ,  NW 1 /4 ,  May 
C r e e k .
M 5 / 2 2 / 7 5  T .  24 N. , R. 21 E. , 36, SW 1 /4 ,  NE 1 /4 ,  Big
S i l v e r l e a d s  C r e e k .
6 / 2 / 7 5  T .  24 N . , R. 21 E ,  , 30, NW 1 / 4 ,  SE 1 /4 ,  S te in
G ulch .
6 / 4 / 7 5  T .  24 N. , R. 21 E .  , 30, SW 1 /4 ,  NE 1 /4 ,  S te in
G ulch .
6 / 6 / 7 5  T .  24 N. , R. 21 E .  , 29 ,  NE 1 /4 ,  SW 1 /4 ,  S te in
M oun ta in .
6 / 9 / 7 5  T .  24 N. , R. 21 E. , 30, NE 1 /4 ,  SE 1 /4 ,  S te in
M oun ta in .
6 / 1 1 / 7 5  T .  24 N. , R. 21 E.  , 30, NE 1 /4 ,  SE 1 /4 ,  S te in  
M ounta in .
6 / 1 7 / 7 5  T .  3 S. , R. 17 W. , 1, NE 1 / 4 ,  SE 1 /4 ,  Big 
M o o s e h o r n  C r e e k .
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E lk  Date
Radioed E lk  fro m  Hughes C reek  Trap
L ocation
B 5 / 2 1 / 7 4 T .  25 N. , R. 21 
C r e e k .
E . , 34, NW 1 / 4 , SE 1 /4 , V o t l e r
5 / 2 2 / 7 4 T .  25 N. , R. 21 
C r e e k .
E . , 34, NW 1 /4 , SE 1 /4 , V o t l e r
5 / 2 3 / 7 4 T .  25 N. , R. 21 
C r e e k .
E . , 34, SE 1 /4 , SE 1 /4 , V o t l e r
5 / 2 7 / 7 4 T .  25 N. , R. 21 
C r e e k .
E . , 34, NE 1 /4 , NE 1 /4 , V o t l e r
5 / 3 0 / 7 4 T .  25 N. , R. 21
C r e e k .
E .  , 34, NE 1 /4 , NE 1 /4 , V o t l e r
6 / 3 / 7 4 T .  25 N. , R .  21 
y a r d  Gulch.
E . , 27, NW 1 /4 , SE 1 /4 , V in e -
6 / 6 / 7 4 T .  25 N. , R. 21 
y a r d  Gulch.
E .  , 27, NW 1 /4 , SE 1 /4 , V in e -
6 / 1 0 / 7 4 T .  25 N. , R. 21 
y a r d  Gulch.
E . , 27, NW 1 /4 , SE 1 /4 , V ine -
6 / 1 1 / 7 4 (G round  V isu a l )
T .  25 N. , R. 21 E .  , 27, SE 1 / 4 , SE 1 /4 , F i r e
Gulch .
6 / 1 3 / 7 4 T .  25 N. , R. 21 
G ulch .
E .  , 27, NW 1 /4 , SW 1 /4 , F i r e
5 / 2 3 / 7 5  T .  25 N. , R.  21 E.
G ulch .
5 / 2 7 / 7 5  T .  25 N. , R. 21 E.
y a r d  Gulch.
5 / 3 0 / 7 5  T .  25 N. , R .  21 E .
M e ad o w s .
6 / 2 / 7 5  T .  25 N. , R .  21 E .
Loop.
6 / 4 / 7 5  T .  25 N. , R .  21 E .
Loop.
6 / 6 / 7 5  T .  25 N. , R.  21 E.
Gulch .
6 / 1 1 / 7 5  T .  25 N. , R. 21 E.
C r e e k .
5 / 2 2 / 7 4  T .  25 N. , R. 20 E .
C r e e k .
5 / 2 3 / 7 4  T .  25 N. , R ,  20 E.
C r e e k .
27, NW 1 /4 ,  NW 1 /4 ,  F i r e  
27, NW 1 /4 ,  SE 1 /4 ,  V in e -
33, SE 1 /4 ,  SE 1 /4 ,  R a n s a c k  
3, NE 1 / 4 ,  NE 1 /4 ,  R a n s a c k  
3, NE 1 /4 ,  NE 1 /4 ,  R a n s a c k  
21, NW 1 /4 ,  NW 1 /4 ,  J o h n s o n
34, SW 1 / 4 ,  NE 1 /4 ,  V o t l e r
32, SE 1 / 4 ,  SE 1 / 4 ,  Hum bug 
32, NW 1 / 4 ,  SE 1 /4 ,  H um bug
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E lk Date L ocation
5 / 2 7 / 7 4  T .  25 N. , R. 21 E. , 27, SW 1 /4 ,  NE 1 /4 ,  V i n e ­
y a r d  Gulch.
5 / 3 0 / 7 4  T .  25 N.  , R .  20 E .  , 20, SW 1 /4 ,  NE 1 /4 ,  J o h n s o n
Gulch .
6 / 3 / 7 4  T .  25 N. , R. 20 E .  , 25. NW 1 /4 ,  SE 1 /4 ,  S a l z e r
C r e e k .
6 / 1 0 / 7 4  (A i r  V isu a l )
T .  25 N . , R. 20 E .  , 33, NW 1 / 4 ,  SE 1 /4 ,  R a n s a c k  
M e ad o w s .
5 / 2 7 / 7 5  (G round  V isua l )
T .  2 S . , R. 22
C r e e k .
6 / 2 / 7 5 T .  2 S. , R. 22
6 / 5 / 7 5 T.  2 S . ,  R.  22
C r e e k .
6 / 9 / 7 5 T .  2 S. , R. 21
w h ic h  C r e e k .
6 / 1 3 / 7 5 T .  2 S . , R. 21
w h ic h  C r e e k .
E 5 / 1 6 / 7 4  T .  25 N . , R. 20 E . , 5, NW 1 / 4 ,  SE 1 /4 ,  Humbug
C r e e k .
5 / 2 1 / 7 4  T .  25 N. , R. 20 E . ,  32, SE 1 /4 ,  NW 1 /4 ,  Hum bug
R id g e .
5 / 2 3 / 7 4  T .  26 N. , R. 21 E .  , 26, SE 1 /4 ,  NW 1 /4 ,  P i e r c e
C r e e k .
5 / 2 7 / 7 4  T .  I S . ,  R. 19 W. , 20, SE 1 /4 ,  NW 1 /4 ,  W es t
F o r k  C a m p  C r e e k .
5 / 3 0 / 7 4  T .  I S . ,  R.  19 W . , 17, NW 1 / 4 ,  SE 1 / 4 ,  W est
F o r k  C a m p  C r e e k .
6 / 3 / 7 4  T .  I S . ,  R. 19 W. , 17, SE 1 /4 ,  SW 1 /4 ,  W es t
F o r k  C a m p  C r e e k .
6 / 1 0 / 7 4  T .  I S . ,  R. 19 W. , 17, SW 1 /4 ,  SW 1 /4 ,  W es t
F o r k  C a m p  C r e e k .
5 / 2 1 / 7 5  T .  25 N. , R . 20 E .  , 4, NW 1 / 4 ,  NE 1 / 4 ,  R a n s a c k
M e ad o w s .
5 / 2 8 / 7 5  T .  26 N . , R. 20 E .  , 17, NW 1 / 4 ,  NE 1 / 4 ,  Q u a r t z
C r e e k .
5 / 3 0 / 7 5  T .  I S . ,  R. 18 W. , 36. SW 1 /4 ,  SW 1 /4 ,  W a l l a c e
C r e e k .
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E lk Date Location
6 / 9 / 7 5  T .  I S . ,  R. 19 W. , 17, SE 1 /4 ,  NW 1 /4 ,  W es t
F o r k  C a m p  C r e e k .
6 / 1 4 / 7 5  T .  I S . ,  R. 19 W. , 17, NW 1 /4 ,  SE 1/ 4 ,  W est
F o r k  C a m p  C r e e k .
G 5 / 2 1 / 7 4 T .  25 N. , 
C r e e k .
R. 20 E. , 31, SE 1 /4 ,  NW 1 /4 , A l lan
5 / 2 3 / 7 4 T .  25 N. , 
C r e e k .
R. 20 E . , 25, NW 1 /4 ,  SE 1 /4 , S a l z e r
5 / 2 4 / 7 4 T .  25 N. , 
C r e e k .
R. 20 E . , 30, SE 1 /4 ,  NW 1 /4 , A l lan
5 / 2 7 / 7 4 T .  25 N. , 
C r e e k .
R. 20 E . , 30, SE 1 /4 ,  SE 1/ 4 , A llan
5 / 3 0 / 7 4 T .  25 N. , 
G ulch .
R. 20 E . , 21, SE 1 /4 ,  NW 1 /4 , Jo h n s o n
6 / 1 0 / 7 4 T. 17 W . ,
C r e e k .
R. 2 S . , 33, NW 1 /4 ,  NW 1 /4 , B u t l e r
5 / 2 1 / 7 5 T .  25 N. , 
C r e e k .
R. 20 E. , 31, SW 1 /4 ,  NE 1 /4 , D i tch
5 / 2 8 / 7 5 T.  25 N. , 
C r e e k .
R. 20 E . . 30, NW 1 /4 ,  SE 1 /4 , D i tch
6 / 2 / 7 5 T .  25 N. , 
M e ad o w s .
R. 20 E. , 33, NW 1 /4 ,  SE 1 /4 , R a n s a c k
6 / 4 / 7 5 T .  25 N. , 
M e ad o w s .
R. 20 E. , 33, NW 1 / 4 ,  SE 1 /4 , R a n s a c k
6 / 6 / 7 5 T .  25 N. , 
C r e e k .
R. 20 E. , 31, NE 1 /4 ,  NE 1/ 4 , Humbug
6 / 1 1 / 7 5 T.  25 N. , 
G ulch .
R. 20 E . , 3, NE 1 /4 ,  SE 1 /4 ,  G r o u s e
5 / 2 1 / 7 4  T .  25 N. , R. 20 E.
R idg e .
5 / 2 3 / 7 4  T .  25 N. , R. 20 E.
R idg e .
5 / 2 7 / 7 4  T .  25 N. , R .  21 E,
Gulch .
5 / 3 0 / 7 4  T .  25 N. , R .  21 E.
Gulch.
6 / 3 / 7 4  T .  25 N. , R .  21 E.
Gulch .
6 / 1 0 / 7 4  T .  25 N. , R. 21 E.
Gulch.
5, SW 1 /4 ,  NE 1 /4 ,  Humbug 
32, NW 1 /4 ,  SE 1 /4 ,  Humbug 
23, NE 1 /4 ,  NE  1 /4 ,  B u s t e r
23, NE 1 /4 ,  NE 1 /4 ,  B u s t e r
13, SW 1 / 4 ,  SE 1 /4 ,  C r o n e
13, NE 1 / 4 ,  SW 1 / 4 ,  C r o n e
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5 / 2 1 / 7 5 T .  25 N. , R. 21 E. ,
C r e e k .
5 / 2 8 / 7 5 T .  25 N. , R. 21 E .  ,
C r e e k .
6 / 2 / 7 5 T .  25 N. , R. 21 E . ,
M e ad ow s .
6 / 4 / 7 5  (G round  V isu a l )
T .  25 N . , R. 21 E .  ,
C r e e k .
6 / 6 / 7 5 T .  25 N. , R. 21 E .  ,
C r e e k .
6 / 1 1 / 7 5 T .  25 N. , R. 21 E . ,
C r e e k  R idge .
6 / 1 2 / 7 5 T .  25 N. , R.  21 E . ,
C r e e k  R id g e .
L o c a t i o n s  a r e  e s t a b l i s h e d  by  T o w n sh ip ,  R ang e ,  Sec t ion ,  Q u a r t e r -  
q u a r t e r  s e c t i o n  c o o r d i n a t e s  a nd  d r a i n a g e  (o r  key  e l e v a t io n a l  f e a tu r e ) .
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L o c a t io n s  of R ad io e d  E lk  D u r in g  
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Radioed Elk from  W agonham m er Trap
Location
9 / 1 6 / 7 4  T .  3 S . ,  R. 17 W. , 26, NW 1 / 4 ,  SE 1 /4 ,  P i o n e e r
C r e e k .
9 / 2 6 / 7 4  T .  3 S . ,  R. 17 W. , 5, SE 1 /4 ,  NW 1 /4 ,  Big
M o o s e h o r n  C r e e k .
1 0 / 4 / 7 4  T .  3 S . ,  R. 17 W. , 32, SE 1 /4 ,  NW 1 /4 ,  Big
M o o s e h o r n  C r e e k .
1 0 / 1 2 / 7 4  T .  3 S . ,  R. 17 W. , 6, SE 1 / 4 ,  NW 1 /4 ,  Big 
M o o s e h o r n  C r e e k .
9 / 1 6 / 7 5  T .  3 S . ,  R.  17 W. , 6, NE 1 /4 ,  SW 1 /4 ,  Big
M o o s e h o r n  C r e e k .
9 / 2 6 / 7 5  T .  3 S . ,  R. 17 W. , 36, NW 1 /4 ,  SE 1 /4 ,  Cow
C r e e k .
1 0 / 6 / 7 5  T .  3 S . ,  R.  17 W . , 6, SW 1 /4 ,  NE 1 /4 ,  Big
M o o s e h o r n  C r e e k .
1 0 / 1 4 / 7 5  T .  25 N. , R .  22 E .  , 18, SW 1 / 4 ,  NE 1 /4 ,  N o r th
F o r k  Sheep  C r e e k .
F  9 / 1 6 / 7 4  T .  4 S . ,  R. 17 W. , 20, NE 1 /4 ,  SW 1 /4 ,  M oose
C r e e k .
9 / 2 6 / 7 4  T .  3 S . ,  R .  17 W. , 8, NW 1 /4 ,  SW 1 /4 ,  L i t t l e
M o o s e h o r n  C r e e k .
1 0 / 4 / 7 4  T .  3 S . ,  R. 17 W. , 9, SE 1 /4 ,  NW 1 /4 ,  Hol land
C r e e k .
1 0 / 1 2 / 7 4  T .  3 S . ,  R. 17 W. , 9, SW 1 / 4 ,  NE 1 / 4 ,  Hol land
C r e e k .
9 / 1 6 / 7 5  T .  3 S . ,  R .  17 W. , 16, SE 1 /4 ,  SE 1 /4 ,  M oo se
C r e e k .
9 / 2 6 / 7 5  T .  3 S. , R. 17 W. , 16, SE 1 / 4 ,  NW 1 /4 ,  Hol land
C r e e k .
1 0 / 6 / 7 5  T .  3 S . ,  R. 17 W. , 16, SE 1 /4 ,  NW 1 /4 ,  H ol land
C r e e k .
1 0 / 1 4 / 7 5  T .  3 S . ,  R. 17 W. , 6, NE 1 / 4 ,  SW 1 /4 ,  Big
M o o s e h o r n  C r e e k ,
H 9 / 1 6 / 7 4  T .  2 S. , R. 17 W . , 17, SE 1 / 4 ,  NW 1 /4 ,  N ic k e l
B a r  G u lch .
9 / 2 6 / 7 4  T .  2 S . ,  R. 17 W . , 16, NW 1 / 4 ,  NW 1 /4 ,  N ic k e l
B a r  Gulch .
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1 0 / 4 / 7 4 T .  2 S . .  R. 17 W. ,
C r e e k .
34, SE 1 /4 , NW 1 /4 , B u t l e r
1 0 / 1 2 / 7 4 T .  2 S . ,  R. 17 W. .
C r e e k .
33, NE 1 /4 , NW 1 /4 , B u t l e r
9 / 1 6 / 7 5 T .  2 S . ,  R. 17 W. ,
C r e e k .
32, NW 1 /4 , SW 1 /4 , B u t l e r
9 / 2 6 / 7 5 T .  2 S . ,  R. 17 W. ,
C r e e k .
33. SW 1 /4 , SW 1 /4 , B u t l e r
1 0 / 6 / 7 5 T. 2 S . ,  R. 17 W. ,
C r e e k .
33, SW 1 /4 , SW 1 /4 , B u t l e r
1 0 / 1 4 / 7 5 T .  2 S . ,  R. 17 W. ,
C r e e k .
33, SW 1 /4 , SW 1 /4 , B u t l e r
9 / 1 6 / 7 4 T .  2 S . ,  R. 17 W. .
C r e e k .
31, SE 1 /4 , SE 1 /4 , B u t l e r
9 / 2 6 / 7 4 T .  2 S. , R .  16 W. .
C r e e k .
34, SE 1 /4 , NW 1 /4 , B u t l e r
1 0 / 4 / 7 4 T .  2 S . .  R. 16 W. ,
C r e e k .
2 8 , NE 1 /4 , SW 1 /4 , B u t l e r
1 0 / 1 2 / 7 4 T .  2 S . ,  R. 16 W. ,
C r e e k .
28, NE 1 /4 , SW 1 /4 , B u t l e r
9 / 1 6 / 7 5 T .  I S . ,  R. 18 W. ,
C r e e k .
17, NE 1 /4 , SW 1 /4 , May
9 / 2 6 / 7 5 T .  2 8 . ,  R. 18 W . , 
C r e e k .
20, SE 1 /4 , SW 1 /4 , M ay
1 0 / 6 / 7 5 T .  I S . ,  R. 18 W . , 
C r e e k .
9. NE 1 /4 , SW 1 /4 , T r a i l
1 0 / 1 4 / 7 5 T .  I S . ,  R.  18 W. , 
C r e e k .
21, NW 1 /4 , SE 1 /4 , E lk
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E lk  Date
R adioed E lk  fro m  Hughes C reek  Trap
L ocation
A2 9 / 2 1 / 7 5  
9 / 2 6 / 7 5  
1 0 / 3 / 7 5  
1 0 / 6 / 7 5  
1 0 / 1 0 / 7 5  
1 0 / 1 4 / 7 5
B 9 / 1 6 / 7 4  
9 / 2 6 / 7 4  
1 0 / 4 / 7 4  
1 0 / 5 / 7 4  
1 0 / 1 2 / 7 4
9 / 1 6 / 7 5
9 / 2 6 / 7 5
1 0 / 6 / 7 5
1 0 / 1 4 /7 5
C 9 / 1 6 / 7 4  
9 / 2 6 / 7 4  
1 0 / 4 / 7 4  






T .  26 N. 
M oun ta in  
T.  26 N.  
C r e e k .
T .  25 N. 
C r e e k .
T .  25 N. 
C r e e k .
T .  25 N. 
P a r k  W ay.  
T .  25 N. , R 
P a r k  Way.
T .  25 N. . R 
C r e e k .
T .  25 N. . R 
M ounta in .
T .  26 N. 
M oun ta in  
T .  26 N. 
M oun ta in  
T .  26 N. 




T .  25 N. . R 
e a s t  G r a n i t e  
T .  25 N. , R 
M ounta in .
T .  26 N. , R 
C r e e k .
T .  26 N. . R 
C r e e k .
20 E . ,  18, NW 1 /4 ,  SE 1 / 4 ,  R o c k y  
20 E .  , 2, SE 1 / 4 ,  SE 1 / 4 ,  T w in
19 E. , 21,  NE 1 /4 ,  NE 1 / 4 ,  Hughes
19 E. , 21,  NW 1 / 4 ,  NE 1 /4 ,  Hughes
20 E.  , 22,  SE 1 /4 ,  NW 1 /4 ,  Axe
, 20 E.  , 22,  SE 1 / 4 ,  NW 1 /4 ,  Axe
, 20 E .  , 30, SE 1 /4 ,  NW 1 /4 ,  D i tch
. 20 E .  , 20,  SE 1 / 4 ,  NW 1 / 4 ,  R ock y
. 20 E . , 18, SW 1 / 4 ,  NE 1 /4 ,  R o c k y
20 E.  , 18, SW 1 / 4 ,  NE 1 /4 ,  R o c k y  
. 20 E . , 18, SW 1 / 4 ,  NE  1 / 4 ,  R o c k y
, 21 E . , 34,  NW 1 / 4 ,  SE 1 / 4 ,  South - 
M o u n ta in  L .  O.
, 21 E.  , 20, SW 1 / 4 ,  NE 1 / 4 ,  R o c k y  
. 21 E .  , 17, SE 1 / 4 ,  NW 1 / 4 ,  Q u a r t z  
. 21 E . , 8. SW 1 / 4 ,  SW 1 /4 ,  D eep
T .  2 S . ,  R. 20 W. , 21,  SW 1 /4 ,  SE 1 / 4 ,  O v er-  
w h ic h  C r e e k .
T .  2 S . ,  R. 20 W . , 28,  NW 1 / 4 ,  NE 1 / 4 ,  O ver- 
w h ic h  C r e e k .
T .  2 S . ,  R. 20 W. , 28,  NW 1 / 4 ,  NE 1 / 4 ,  O v e r -  
w h ic h  C r e e k .
T .  2 S . ,  R. 20 W. , 27 ,  SE 1 / 4 ,  NW 1 / 4 ,  O v e r -  
w h ich  C r e e k .
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E lk  Dat( L ocation
9 / 1 6 / 7 4  T .  I S . ,  R.  19 W. , 35, NW 1 / 4 ,  NW 1 /4 ,  Gibbons
P a s s  Road  and C o n t in e n ta l  D iv ide .
9 / 2 6 / 7 4  T ,  I S . ,  R. 19 W. , 2, NE  1 /4 ,  NW 1 /4 ,  J o s e p h
C r e e k .
1 0 / 2 / 7 4  T .  I S . ,  R.  19 W . , 35, NW 1 /4 ,  NW 1 /4 ,  G ibbons
P a s s  R o ad  and C o n t in e n ta l  D iv ide .
1 0 / 1 2 / 7 4  T .  1 S . ,  R. 19 W . , 20, SE 1 /4 ,  NW 1 /4 ,  W es t
F o r k  C a m p  C r e e k .
9 / 1 6 / 7 5 T .  26 N. , 
C r e e k .
R.  21 E . , 23, SE 1 /4 , NW 1 /4 , P i e r c e
9 / 1 8 / 7 5 T .  26 N . , 
C r e e k .
R .  21 E . . 23, SE 1 / 4 , NW 1 /4 , P i e r c e
9 / 2 6 / 7 5 T .  26 N. , 
C r e e k .
R .  21 E . , 26, SE 1 /4 , NW 1 /4 , P i e r c e
1 0 / 6 / 7 5 T .  26 N. , 
C r e e k .
R .  21 E . . 22, NW 1 /4 , SE 1 /4 , P i e r c e
1 0 / 1 4 / 7 5 T .  26 N. , 
C r e e k .
R .  21 E . , 22 ,  NW 1 /4 , SE 1 /4 , P i e r c e
G 9 / 1 6 / 7 4  
9 / 2 6 / 7 4  
1 0 / 4 / 7 4  
1 0 / 1 2 / 7 4
I 9 / 1 6 / 7 4
9 / 2 6 / 7 4
1 0 / 2 / 7 4
1 0 / 4 / 7 4
1 0 / 5 / 7 4
1 0 / 1 2 / 7 4
T .  2 S. , R. 17 W. , 27,  SE 1 /4 ,  NW 1 /4 ,  W e s t  
F o r k  S t e v e n s o n  C r e e k .
T .  2 S . ,  R. 18 W. , 33. SW 1 / 4 ,  SE 1 /4 ,  W es t
F o r k  S t e v e n s o n  C r e e k .
T .  2 S . ,  R. 18 W . , 29, NW 1 / 4 ,  SE 1 / 4 ,  W es t  
F o r k  S te v e n s o n  C r e e k .
T .  2 S . ,  R. 17 W. , 27. SE 1 /4 ,  NW 1 / 4 ,  W es t  
F o r k  S te v e n s o n  C r e e k .
T .  26 N. , R .  20 E .  , 32, NE 1 / 4 ,  SW 1 / 4 ,  T w in  
C r e e k .
T .  26 N. , R. 20 E . , 33, SW 1 / 4 ,  NW 1 / 4 ,  Vine  
C r e e k .
T .  26 N. , R .  20 E .  , 33, SE 1 /4 ,  NE  1 / 4 ,  Vine  
C r e e k .
T .  26 N. . R .  20 E .  , 29, NW 1 / 4 ,  SE 1 / 4 ,  V ine  
C r e e k .
T .  26 N. , R .  20 E .  , 2 9, NW 1 /4 ,  SE 1 / 4 ,  V in e  
C r e e k .
T .  26 N. , R. 20 E .  , 29,  SE 1 /4 ,  NW 1 / 4 ,  V ine  
C r e e k .
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E lk Date L ocation
K 9 / 1 6 / 7 5  
9 / 2 6 / 7 5  
1 0 / 6 / 7 5  
1 0 / 1 4 / 7 5
L  9 / 1 6 / 7 5  
9 / 2 6 / 7 5  
1 0 / 6 / 7 5  
1 0 / 1 4 / 7 5
O 9 / 1 6 / 7 5  
9 / 2 6 / 7 5  
1 0 / 6 / 7 5  
1 0 / 1 4 / 7 5
T .  I S . ,  R. 19 W. , 27,  NW 1 / 4 ,  SE 1 /4 ,  Sh ie lds  
C r e e k .
T .  26 N. , R . 20 E .  , 17, NE 1 /4 ,  SW 1 /4 ,  W es t  
F o r k  C r e e k ,
T .  26 N. , R. 20 E .  , 18, SE 1 /4 ,  SE 1 /4 ,  W es t  
F o r k  C r e e k .
T .  26 N. , R. 2 0 E . , 18, SE 1 / 4 ,  SE 1 / 4 ,  W es t  
F o r k  C r e e k .
T .  26 N. , R .  20 E .  , 32, NW 1 / 4 ,  SE 1 / 4 ,  Vine  
C r e e k .
T .  26 N. . R .  20 E .  , 20, NW 1 / 4 ,  SW 1 / 4 ,  S ta te  
C r e e k .
T .  I S . ,  R. 19 W. , 14. NW 1 / 4 ,  SE 1 / 4 ,  H ughes  
C r e e k .
T .  I S . ,  R. 19 W. , 14, NW 1 / 4 ,  SE 1 /4 .  H ughes  
C r e e k .
T .  25 N. , R. 20 E .  , 34, SE 1 / 4 ,  NW 1 / 4 ,  
B u t c h e r k n i f e  R id g e .
T .  25 N . , R .  20 E .  , 30, SW 1 / 4 ,  NE 1 / 4 ,  D i t c h  
C r e e k .
T .  25 N. , R.  20 E . ,  29, SW 1 / 4 ,  SW 1 / 4 ,  D i t c h  
C r e e k .
T .  25 N. , R .  20 E . , 30, NW 1 / 4 ,  NE 1 / 4 ,  D i tc h  
C r e e k .
L o c a t i o n s  a r e  id en t i f i e d  b y  T o w n s h ip ,  R a n g e ,  S e c t io n ,  Q u a r t e r - 
q u a r t e r  s e c t i o n  c o o r d i n a t e s  and  d r a i n a g e  (o r  k ey  e l e v a t i o n a l  f e a t u r e ) .
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